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With almost a Century of 
pumping experience to 


their credit, Ta 
Limited are able t 
a ready answer 
pumping problems. 








ngyes 
o offer 
) most 


TANGYES LIMITED, PUMPS DIVISION, SMETHWICK, BIRMINGHAM, ENGLAND. 


: a 
\.5 


HOUSES AT LONDON : MANCHESTER . GLASGOW 











Cqhermical 


Plarmt 

















in copper 


and stainless steel 


Distillation columns, solvent recovery plant, autoclaves, 
expansion joints and many other specialised process-plant items — 
Dore have the experience and the skill to manufacture 

welded plant of the highest standard, for delivery at the 


right time, at the right price. 


JOHN DORE & CO. LTD. 


31-39 Bromley High Street, Bromley-by-Bow, 


London, E.3. Phone: ADVance 3421 


GETA Kaw 
QUOTATION 
FROM..... 








TAS/JD.7B 
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COLT AND THE NEW HORIZONS 


"graeme enter apr 

























‘ 
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The Kemsley Power Plant, Bowater Paper Corporation. Colt Equipment: 32 Ss. R.C.3080 Ventilators. 
Architects: Farmer & Dark. Consulting Engineers: Ewbank & Partners Limited. 

Just as the squat, smoke-belching power houses of the industrial revolution have given 
way to power plants of such orderly austerity as those that serve the Bowater Organisation, so 
has the demand for more positive control over the ventilation of these buildings grown stronger. 
The provision of effective, controllable ventilation called for a revolution in ventilator design. 
The precise, aero-dynamic lines of the Colt SR Extractor, shown above, epitomise the achievements 
of that revolution. 

In this photograph of the Bowater Power Plant at Kemsley near Sittingbourne in Kent 
32 Colt S.R.C.3080 Controllable Natural Extractors are utilising to the full the free power of the 
wind and thermal currents to change the air in the building 10 times in each hour. The effect of 
this is to ensure the maintenance of temperate, fume-free conditions demanded by modern industry, 
and without which maximum output can never be achieved. 

The careful attention to detail that went to the formulation of this, and of the other similar 
systems at the Bowater Mills in Northfleet and Ellesmere Port, is common to every ventilation 
scheme, large and small, that Colt undertake. The technical service of the Advisory Staff is always 
available without charge or obligation. Let Colt solve YOUR problem. 


Send for Free Manual on Colt Ventilation to Dept. S21/5B 


VENTILATION “WW 


COLT VENTILATION UtD + SUagQsi ter. senna sy 
TELEPHONE: ELMBRIDGE 6511 (10 lines) 





U.S.A. Subsidiary: Colt Ventilation of America, Inc., Los Angeles. 

Branches at: Birmingham, Bradford, Bridgend (Glam), Bristol, Dubl®&, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne, and Sheffield. 

Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, "India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, Rhodesia and 
Nyasaland, South Africa, and West Indies. 





(7905 
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Simplifix pipe couplings 
are interchangeable 


For assembling pipe line systems quickly and easily, use 
standardised Simplifix couplings. Made to B.S.S. 2051 Part I, their 
high standard of dimensional accuracy ensures that all fittings are 
interchangeable. They can be used on almost any kind of tubing, 
including those with very thin walls, and are available in the widest 
possible variations of standard and non-standard fittings. In brief 
you are most likely to find your requirements in the Simplifix range. 
Our illustrated catalogue gladly sent on request. 


TT te oe D4 





SIMPLIFIX COUPLINGS LTD., HARGRAVE ROAD, 
MAIDENHEAD, BERKS. Tel.: MAIDENHEAD 2271-4 























Thompson 
SELF-ADJUSTING BALL-JOINTS 


These joints are self-adjusting and are very well bar of a mower, at many hundreds 









made from fine materials. Used extensively on — of strokes a minute. 


steering connections for every class of road We can produce joints of this and 





vehicle, they are also valuable in a great many other types to suit customers’ 


applications in general engineering, where special requirements. 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 
The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY LTD 
LEAMINGTON SPA, WARWICKSHIRE 
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To 
DESIGNERS 


NMETALLURGISTS 
and WORKS 
ENGINEERS 






ALZEN 305 is the White 
Bronze Bearing Alloy that 
reduces the weight of bearings 
by half, saves 40% of cost and 
lengthens bearing life. These are 
important claims that have been 
ROE eee WRITE FOR TECHNICAL LITERATURE AND SAMPLES FOR TESTING 


CANNOT AFFORD TO IGNORE THEM. 


y 


a 
4 


THE APPLICATIONS OF THIS FAMOUS WHITE 
BRONZE BEARING ALLOY ARE LEGION 


BRIT. PAT. NO. 728818 


Alzen 305 is ideal where the load is great such as for Press Bearings, 


Slide Bearings, and Heavy-Duty Bearings, of every description. 





Available in ingot, sand castings, gravity die castings, pressure die 


castings, chill cast bars cored and solid and as fully machined components 
=| i 
+ a 


HILL ALZEN (SALES) LTD., P.O. Box 22, Stringes Lane, Willenhall, Staffs. Telephone: WILLENHALL 227 (5 lines) Telegrams: Hill Alzen 227 Willenhal! 





WhiteAd 3928 
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Drummond-Asquith (Sales) Ltd.. Halifax House, Strand, London 


W.C.2., have pleasure in announcing their appointment as Sole 


Selling Agents throughout the British Isles for 





RUHRSTAHL 


Up to a maximum ingot weight of 195 tons. Supplied in 


all states of finish from “black forged’’ to finish machined. 


STEEL CASTINGS 


Up to a nett weight of 245 tons after fettling and to the largest 


dimensions. These can be supplied part or finish machined. 


IRON CASTINGS 


Up to 120 tons unit weight from grey cast iron to specific qualities, 


machined to any degree required. 


FABRICATIONS, ETC. 


Large welded and riveted fabrications in steel or light metals 


are a feature of Ruhrstah! production. 


DRUMMOND-ASQUITH (SALES) LTD. 
HALIFAX HOUSE, STRAND, LONDON W.C.2 


Also at BIRMINGHAM and GLASGOW 


















May 23, 1958 THE ENGINEER 


WELL 


Steam 


Turbines 


for constant 


or variable speed drives 





Available in horizontal or vertical design for driving 
fans, pumps, mills and similar machinery. 

Oil free exhaust can be used for process work or 
for boiler feed heating. 

We invite enquiries for the most suitable design to 


meet specified requirements. 





aw Lab 


CATHCART : GLASGOW 
ool Ba ° anne ap eneneenTent at: ENPRTONON 
ee 
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Head in 


the clouds 


Down-to-earth industrialists have been 
quick to install Alaflor extruded 
aluminium flooring. It’s outstanding 
economy and safety cannot be ignored. 


Strength and rigidity, in combination with 
minimum weight and the non-corrosive 
properties of this aluminium alloy. make 
maintenance overhead a thing of the past. 
For safety, Alaflor cannot be bettered, 

it’s spark-resistant and non-skid. 





Put Alaflor underfoot for saving and 
safety’s sake. 
Literature is available on request. 


or feet 


on 
ALAFLOR 


ARCHIBALD LOW - 
& SONS LIMITED 
HOME & OVERSEAS SALES OFFICE: . 


NOTE : Alafior is manufactured in 6in. widths and extruded to a maximum leagth 143 Sloane St., London S.W.1. Tel: Sloane 6178 


of 24ft. Grating depths from jin to 2in. Available in two types (a) Rectangular HEAD OFFICE & WORKS: 82 Merkland Street 
Partick, Glasgow W.1. 


(illustrated), size of punch 3in. = in. (b) Square, size of punch 4#in. 
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Telecommunications 


Two recent major steps in the improvement of world telecommunications have 
been the laying of the first Trans-Atlantic and the California —Hawaii submarine 
telephone cables. 

When laying cable either on a flat sea bed or over underwater mountain 
ranges, the exact control of paying out speed and tension in the cable is of 
paramount importance. On the cableship Ocean Layer (Submarine Cables Ltd.), 
the cable-laying equipment for which was supplied by Johnson & Phillips Ltd., 
‘VSG’ variable delivery oil hydraulic pumps are used to act as brakes on the cable, 
which is drawn out of the ship by its own weight. This enables a very smooth and 
regulated control to be maintained or instantly varied to suit ship speed, paying 
out speed and tension in the cable. 

® 4 It is just another of the highly varied applications of *VSG’ variable delivery 
| 5 pumps and transmission gears which have now been serving modern industry 
for fifty years. 








SERVING MODERN INDUSTRY <1908~1958 


VICKERS ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SWI 











SCIENCE AND THE STEEL TUSE AGE :5 


RADIOGRAPHY 


As a check upon the soundness of a welded joint, 
whether in a pressure vessel or a structure, the 
radiograph plays a vital part. 

Today, X-ray apparatus has been largely superseded 


as a source of radiation by radioactive isotopes. 


These have many advantages. including manoeuv- 
Ss SS 


rability in awkward and confined spaces, and are 
particularly useful for examining welds on site. 
Many inspecting authorities require that welded 
pipe-joints in modern power stations be examined 
by this method. 

Stewarts and Lloyds, always quick to adopt suitable 
new techniques and to develop them to the full, 


have extended this method of inspection to such a 





degree that the Company is now among the largest 
users of isotopes in the country. Various methods of 
inspection are employed, each suited to a particular 
application or condition, and new refinements are 
constantly being introduced. 

The two radiographs show, left, a weld containing 
small defects and, right, a good weld. The drawing 
in the background shows the examination of high- 


pressure pipework ina power station. 


STEWARTS AND LLOYDS 8 
LIMITED 


GLASGOW - BIRMINGHAM: LONDON 











_ 


, eh? 
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Centrispinnings 


Many years of practical experience 
in the production and use of 

high duty components for the 
aircraft industry have enabled 
Firth-Vickers to develop the 
centrispinning technique to many 
general engineering applications. 
Our Publication No. 122, which 
gives full details of this unique 
process, will be sent on request. 





Y 


FIRTH-VICKERS oT a ere: eS: 9 27 tees OR ge : >MEFFIEL © 


Telephone: Sheffield 42051 
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TURBINE GENERATORS 


cy. | 60 MW turbine 
RRS ye I ak generator 
Sy Vi aes \\ \ 
pute | ee 
a — 
Se 
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Fee 9 5 oo OBE Tp 
Va RAhi ae TRANSFORMERS 
San “P VY A Power Station 
ros BESes PERSE © \ generator trans- 


y [> former 


T) Se 
be ' 
: oe 
c 7 er 
eee MOTORS 
BLS A 1,375 hp boiler 
- it : ‘A feed pump motor 





cage lgaleh adel 


os ] MOTORS - 
$ 390 hp vertical 


\ spindle squirrel 
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; et 9 a 
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UNIFIED BOILER CONTROL 
7 sin ~ Equipment for 
stoker fired 








boilers 





IN POWER STATIONS, 3s in every sphere | -) swrrencear 


3.3 kv, 250 MVA 


of industry, the results of Metropolitan Vickers research, Foye") §& Aircbreak switch: 


gear 


enterprise, and experience are clearly evident. Many ad- 
vances in the design of equipment for power stations owe 
their origin to this great organisation. 


X-RAY 
EQUIPMENT 


For all industrial 


PY ey lite atelab) 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, !7 





LEADING ELECTRICAL PROGRESS 
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TRADE MARK 


GRAPHITE HEAT EXCHANGERS 


PATENT NOS. 736,305 : 739,906 


for maximum heat transfer of corrosive fluids 


Made from pressed and machined Monolithic 
Graphite Blocks. 


Extremely short fluid passages create high turbulence 


for maximum heat transfer. 
Turbulent flow retards formation of film and scale. 


Corrosive fluids in contact only with impervious 
graphite blocks which have excellent resistance to 
acids, alkalis, solvents and other corrosive fluids. 


Leaflet No. 11 gives full details. 
Send for your copy NOW ! 


THE SIGN OF 
GOOD WELDING 


Compact design in standard and interchangeable 
units. 

The Graphite Blocks are provided with two groups 
of flow passages for two different heat exchange 
fluids. Graphite has a high heat conductivity, 
ensuring rapid heat transfer. 

The absence of cemented joints eliminates heat 
transfer barriers. 

Standard and small model blocks are available as 
required, permitting a wide range of heating surfaces. 


Robem easy Ltd. 


ROTHERHAM 





Telephone : 4201-6 (6 lines) 
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ATLAS WORKS -: PERSHORE 
WORCESTERSHIRE 





EPICYCLIC GEARING 


For many years W. H. Allen Sons & Company Limited, 
have been engaged in the design and production of gear units 
for industrial and marine applications. The production facilities 
have been progressively expanded and developed in conformity 
with the great advance in gear cutting technique and, as a 
result, this Company's gears continue to be among the best 

and most accurate produced. 


BEDFORD 


Aan 


To-day, Allen gearing is manufactured at Atlas Works, Per- 
shore, which is a highly specialized organization, staffed by 
skilled personnel and equipped with some of the most up-to- 
date precision machinery in the world for the quality produc- 
tion of epicyclic gear units. These are built for powers 
up to 20,000 h.p. with ratios of 12:1! in a single train, 

and 144:1 in a double train unit. 


MASONS & €° 


ENGLAND 


May 23, 


1958 
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ALSO 
CAPSTAN PRODUCTS IN STEEL 


AND NON-FERROUS METALS 


W. B. CULL & SONS L™ 


TENNANT ST., BIRMINGHAM, 15 


Phone: Midland 6048-9 Grams ; CULANSONS, B’HAM 
CONTRACTORS TO ADMIRALTY, M.O.S., A./.D. APPROVED 


ESTABLISHED 1875 


ENGINE 


NON-SPARKING TOOLS 


Ong ofc 


ER 15 





NON-SPARKING 
TOOLS 














A complete range of 

tools designed to give 

absolute safety in dangerous 

situations such as gas works, 

oil installations, chemical plants, 

etc. SIZES COMPLY WITH BRITISH 
STANDARD SPECIFICATION. 

Full details will be sent on request and 

we invite your enquiries. 


~ COMP 


ASK US ALSO ABOUT 
NON-FERROUS 


CHARLES CARR LTD. 


CASTINGS THE NON -FERREOUS CASTING CO (B'HAM) LT® 
AND CHILL-CAST GROVE LANE SMETHWICK 40 BIRMINGHAM 
PHOSPHOR une : 
BRONZE TEL: SMETHWICK 1231-2 
BAR 


19 GREAT WINCHESTER ST, EC 2 LONDON WALL 671 
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\\ 


\ 



















Big heads 


little heads 


Hexagon and fiddle heads, 
Square heads, rare heads, 
countersunk and cheese. 


Round necks, square necks, 
strength-enough-to-spare necks, 
oval necks, novel necks 
—even more than these. 





The Lanarkshire range of standard bolts and nuts 
available from stock is quite staggering. Materials range 
through conventional black, bright, and brass to 
copper, stainless steel, and the special application 
bronze alloys. 

Specials? Certainly! And with very little delay. 


ee + \ 
Ay DOM ace 


Buyers tell us our ‘Monthly Stock List’ is a great help in requisitioning. 
If you aren't yet receiving a copy, just send your name and address to 


LANARKSHIRE 


» © £7 tt Oetae 


— \ 
\ wy 
a N 





SCOTLAND 
Telephone: Hamilton 1241/4 


HAMILTON LANARKSHIRE 
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Boiler pressure 
maintained constant 


' 
Accumulator pressure L.P. mains pressure 


maintained constant 


varying @ peak 


’ STEAM 
PRODUCTION CONSUMPTION 


Se 


how to balance 
them... 


Steam consumption should balance steam produc . 
tion. But where steam consumption fluctuates this 

ly be achieved efficiently by the jnstallatior 
can only ve achieved @€ ciently ry the Installation 


of a steam accumulator, 


\ steam accumulator enables the boiler plant to by 
run at a steady mean output by ensuring that 
fluctuations in steam consumption, either up or 
down, are met by the accumulator instzad of being 


passed back to the boilers. 


Such a system with the correct reserve of steam, 
and designed to suit particular steam requirements, 
is essential where peak demands exceed the 


normal steam capac ity of the boilers. 


It is also advantageous in any plant where heavy 
or rapid fluctuations in demand occur. 











We would welcome the opportunity 
your problem and 


to investigate 
to submit proposals should we find 





that a case for steam storage exists. 


The Thermal 
Flywheel 


STEAM ACCUMULATORS 


ANNAN, LTD., Annan, Dumfriesshire, Scotland, and at 34, Victoria Street, London, S.W.1. 


Working Wh Steel 


On your outdocr site, or in our own busy shops, 





COCHRAN & CO. 


TAS CH. 566 











each job is in the hands of specialists, masters of 
their processes and the materials in which they 
work. For your next contract specify Steelwork 


by the Lanarkshire Welding Co. Ltd. Sh 





Shop Fabrication. 






Repairs and Maintenance. 





Welding on site. 


i. wan 7 
Lanarkshire 


MOTHERWELL 


Erection on site. 


LANARKSHIRE Telephone: 107] 


WISHAW 
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In Many Spheres... 
Hobson 


Skill and experience in engineering has long been successfully 
















applied in the design, development and manufacture of various 


specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 


be applied. 





a= = en < j 
< CGD ») . 





—— 


TYPICAL EXAMPLES OF HOBSON PRODUCTS 


Hydraulic Jacks and Servos 
Electro-Hydraulic Servo Actuators 





Hydraulic Pumps and Motors 

Liquid Flowmeters 

Engine Control Systems 

Mercury Manometers 

Remote Reading Contents Gauges 

Remote Handling Equipment 

Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes 

Atomic Reactor Ancillary Equipment 
Hydraulic Variable Speed Drives 














H. M. HOBSON LIMITED 
WOLVERHAMPTON ENGLAND 
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SWITCHGEAR 


for another 31 substations 









~ 


33 kV Class MF. 36 switchgear ise.” 
at Hither Green Substation 


ee 


~ 


Following on the Contract for 33 kV 750 MVA metal-clad switchgear 
for 20 substations for the British Railways Southern Region change of 
frequency scheme, BTH are now supplying a further 111 equipments 
for 31 substations for the extension of electrification to the Southern 


Region Kent Coast lines. 


BRITISH THOMSON-HOUSTON rc 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED: WILLESDEN -ENGLAND 


an A.E.I. Company 


AS183 











May 23, 1958 


JOHN 


SALFORD 


cn 
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_ Makers 
' of fine 


presses 


OHN | 
HAW 


Hydraulic presses for all manner of industry, with a 
reputation that is second to none, come from JOHN 
SHAW. A reputation that is built on advanced design, 
craftsmanship in manufacture and a care for individual 
detail that ‘ tailors ’ each press to its user’s requirements. 








Such a press is the 3500 ton heavy duty forging press of 
the moving cylinder type shown, on site, below. Double 
guiding is incorporated to ensure accuracy of forging in 
a press which, incidentally, has a dead weight of 350 tons. 


For whatever purpose you need a hydraulic press you 
will do well to consult JOHN SHAW, 


SHAW & SONS (SALFOR D) 


THE 





LTD 
LANCASHIRE 





JS12 
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These divisions equal approximately | inch in 
the horizontal plane, 


Ol dN JINSVIW 


» Heavy Duty Gears for 
© Railcar — Heavy Duty 
: Vehicles and Machine Tool 
. Applications. 

z 





THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM 24 
Phone: ERDington 1661-6 Grams: ‘Mosgear, Birmingham’ 








Galvanizers and Specialists 
in steel fabrications 








Diese! Fuel Tank 


Roof and Under- 


frame Tanks for Railway Coaches. 


Industrial Tanks. 


General Steel Plate Fabrications. 
Light Constructional Steelwork. 
Pressed Steel Gutters. Galvanizing 


Specialists. 


A divided tank for fuei 
ond water, half painted 
and half galvanized 


JOSEPH ASH & SON ro 


Rea Street South, 
Birmingham, 5. 


Tel: MiDiand 2441 





STABLISHED 
London Office: 225, Westminster Bridge Road, London, S.E.1. Telephone: WATerioo 4681 
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One-third of Britain’s Sth UC SU 


Molten iron being charged into an open 
hearth furnace at Abbey Works 


ENQUIRIES oe oe ag 


to The Sales Manager 
Sheet and Plate 
Abbey Works, Port Talbot, 


Glamorgan 


Electrical Sheet ; 
Orb Works, Newport, ‘ : 
Monmouthshire. The ingot stripper bay at Abbey Works 
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is made by 








THE 


ENGINEER 

















Gons 


VW. 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


CO., 
LTD. 




















——— "WW. €O., 


Radspray Works, High Street, Stratford, London, E.15 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472! 


EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 





NTT 
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LTD. ep 


Tel: MARyland 676! (6 lines) 





A.LD. and A.R.B. 
approved 










































Iiustration shows a 
**Bronx’’ 40-ton Press 
Brake engaged upon 
he manufacture of 
lighting reflectors, at 
the works of Messrs. 
lonlite, Ltd. 89, 
Scrubs Lane, London, 
N.W.10 





PRESS BRAKES 


and Press Brake Tools 


@ For forming sections in all metals, in 
all thicknesses, up to 20 ft. wide—Bronx 
Press Brakes are faster and more versatile 
than folding machines and can be tooled 
for punching, shearing and notching. Of 
exceptionally massive design and con- 
struction—with guaranteed unbreakable 
fabricated solid steel frame—an outstand- 
ing advantage is their ability to take 
heavy overloads at bottom of stroke with- 
out deflecting the frame. 

Range of sizes from 20 to 1,000 tons 
pressure. 





No matter what 
make of Press 
Brake you use, our 
FREE TOOL 
SERVICE 
is at your disposal. 
Large stocks of 
tools are held 
for immediate 


despatch. 


Please send 
for 
Explanatory 
Leaflet 


BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 & 2308 


London & S. of England Agents for Press Brakes : W. E. Norton (Machine Tools) Ltd., Grosvenor Gardens House, Grosvenor Gardens, $.W.1!. TATe Gallery 0633/4 
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Serving Britains Industry 





x 


GRIFFIN BRAND 


STEEL SHEETS 






Light and Heavy industry are 
Griffin Brand Steel 
Galvanised, Flat 


served by 
Sheets—Black, 
and Corrugated. 


We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 










Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 


* 
| 
” 
© 
| 


| 


Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 


ise and McLean Lid. 


179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel : CENtral 0442. ‘Grams: ‘‘ CIVILITY Glasgow.”’ 
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HIGH PRESSURE 
FITTINGS anp VALVES 


HIGH QUALITY WITH 
MAXIMUM EFFICIENCY 


(PROMPT DELIVERY) 


New simplified design incorporating the 
highly efficient “Supakone’’ Joint—ob- 
tainable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 





up to 10,000 Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000Ibs. per sq. in. hydraulic. 


Manufactured by 
KAY & CO. (Engineers) LTD. 


BLACKHORSE STREET BOLTON LANCS. 
Tel : Bolton 197 Grams : Supakone Bolton 
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Now Maintenance Is 
Preventive 


So Breakdowns Need Never Occur 


+. 








New Visual System 
Gives Warning 
of 
Inspection Dates 


+ 
taf 





How can you keep your plant running at full pressure ? How can you 
organise maintenance so that each machine is serviced before it breaks 
down, and not after ? 


To these vital questions, the new system of preventive maintenance now 


gives a 100% answer. 


How ? Firstly by providing a colour-signal “‘alarm system” which actually 
pre-warns of forthcoming inspection dates. Secondly, by keeping you in 
the picture with every detail you must know about each and every machine. 


This is achieved by means of a simple visible card system which instantly 
shows : 

1. Full technical details of all equipment (description, H.P., drive, etc.). 
Complete maintenance history ; inspections made, repairs, overhauls. 
Automatic reminders of important dates, i.e. inspection and overhauls. 
Speedy, visible reference to location of equipment, number, type, etc. 


> Ww to 


This means an end to all those production losses —~ often substantial ones 
— formerly caused by defective machinery. Also, you pinpoint unecono- 
mical plant ; and ensure that machines run permanently at full productive 
pressure. 


But can the system be adapted to any organisation — even the smaller 
one ? Indeed it can! Although originally conceived for one of the largest 
machinery users in the Country, it is now gaining currency in concerns of 
all sizes, including the smaller, privately-owned factory. 


If you would like to know more about this system for control of plant 
and machinery (which, incidentally, saves a considerable amount of clerical 
labour !) why not get details today ? All you have to do is write “Preventive 
Maintenance” on your letterheading and post to the address below. 





VISIBLY BETTER RECORDS 
THE SHANNON LTD., 
86 Shannon Corner, New Malden, Surrey 


144 
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i fe, m al ntena alas An 84 h.p. motor with pulley of 19” x 15” 
s running at 357 r.p.m. driving a 54” x 
required 


15” pulley at 125 r.p.m. with 60” centres 
adds up to a tough drive, yet so 

far the Miraclo belt that drives this pug 

mill has given two and a half years’ 
continuous service with virtually no 
maintenance. You can use a 


Miraclo belt to give you service like this. 


The STEPHENS. 
atimtyate, 


NYLON ac! 


WITH CHROME LEATHER DRIVING FACE 






Brochure 100 tells you HOW TO rie SIGN 
A MIRACLO DRIVE. Send for ac w 


STEPHENS BELTING COMPANY LTD SNOWHILL - BIRMINGHAM 4 
associated with IRA STEPHENS LTD. Ashton-under-Lyne, Lancs. 
$73 











For...FERROUS AND 
NON-FERROUS 


CASTINGS 


FOR ALL INDUSTRIES 









IRON & STEEL 





COMPANY | 


| Made with the experience and skill gained | 
| by generations of craftsmen at the famous | 
, ! 
| | 


DOWLAIS WORKS 


Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. Phone: Cardiff 331/51 
2 ae es 
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BIRMINGHAM 6 ENGLAND 





Totally-enclosed Fan-cooled Motors 
To British Standard Dimensions 


ALL RATINGS EX STOCK @ COMPETITIVE PRICES 


Guaranteed for Ever 


AGENTS & BRANCHES COVER THE WORLD 
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You can have Higher Production and Better Quality too—but only by improving 
your preparation and finishing methods. The surest way to do this is to use E.A.c, 
‘shaped-grain’ flexible abrasives. In the wide range of E.A.c. belts, discs, sheets 
and special shapes there is, for every operation, an abrasive that cuts faster and 
wears longer. 

The better performance of £.A.c. abrasives is due to advanced manufacturing 
techniques. A new £100,000 coating plant recently built by E.a.c. incorporates 
such features as electrostatic application, Beta-Ray thickness control and auto- 
matic temperature and humidity control. 

Finding the right abrasive can save you money. We will gladly send samples 


and prices of the most suitable abrasives for any operation in any trade. 


WET BELT GRINDING T— 
The popularity of this new rapid f | . 
method of producing accurate surfaces ; | t d b 
is largely due to the introduction of " | coa e a rasives 
E.A.C. electro-coated waterproof abras- 
, . | PBRITANNIA OWN BULL] | 
ee ee ae See, LIMITED oes ENGLISH ABRASIVES CORPORATION LTD 


| 

| 
effectiveness of which ts limited by heat LU eeienenneaias 
generated, the modern wet belt ts 
capable of extremely rapid, cool stock 


















Marsh Lane, Tottenham, London N.17 Tel: TOTtenham 505 





removal. It is suitable for flat and curved Subsidiary Companies THOS. GOLDSWORTHY & SONS LTD 
surfaces on all metals, plastics, glass, THE HELVETIA ABRASIVES CO. LTD 
ceramics. 


LONDON ABRASIVES LID 











HAVE YOU 
A THICKNESS 
MEASURING 


PROBLEM? 

















Compact and easy to use, the Elcometer provides a simple Measures :- 
economic method of measurement from one side without damage to surfaces. @ Coats of paint. 
It gives split-second thickness readings of all non-magnetic @ Vitreous Enamel 


coatings on ferrous bases with an accuracy 
+ .0001". Non-ferrous foils, sheetings etc., 
can also be measured if laid on a ferrous base. 
A wide range of models includes versions for gauging 
Ferrite percentage content of stainless steels and 


@ Tobacco Leaves. 
@ Plastic Coating or Sheets. 
@ Fibreglass Hulls and Bodies. 

®@ Non-ferrous Films of all kinds. 


© 


of Ss 


graphitic corrosion penetration in cast iron. 


THE 


ELCOMETER 


THICKNESS GAUGE 


For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


To East Lancashire Chemical Co. Ltd., Fairfield 1 Manchester. 
Please send me a copy of booklet “ The Elcometer Thickness Gauge”’. 


EAST LANCASHIRE CHEMICAL COMPANY LIMITED Name ..... si tr a 


Fairfield 1 Manchester Address ... EE ee anh eR REO SO Rene 


Agents throughout the world. 
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A 

little bird 
told 

me! 





Amazing how things get around, isn’t it? 

As, for example, the fact that the right people to go to 
for expert industrial publicity are Rowlinson-Broughton. 
But then perhaps that is not so astonishing; you 

only have to see publicity produced by R-B 

to realise that it has been done by men who not only 
know advertising, but industrial advertising — a very 
specialised field. 

You don’t really need a little bird to tell you about 
Rowlinson-Broughton; their clients are delighted 

to tell you about the complete service given and how 


good that service is, 





Quite something to sing about! 


ROWLINSON - BROUGHTON 


Specialists in Industrial Publicity 


ROYAL BUILDINGS - 2 MOSLEY STREET MANCHESTER 2 - Tel: CENtral 7816 (3 lines) 


@ 20 





The Steel-Shaw 
Patent Flexible Coupling 


THE SECRET IS IN THE 
DESIGN It is the shape of the 
springs—separate individual keys 
which give the high degree of 
efficiency. 

Greater safety as stresses arc 
equally divided. Perfect balance 
at all speeds. Rarely requires 
lubrication, as a lubricant is 
packed inside couplings. 

Smaller total diameter to trans- 
mit a given torque than other 
couplings of similar type. 
Machined all over. Capacity from 
*0125 to 24°80 B.H.P./R.P.M. 





Drysdale Split Casing Centrifugal Pumps are made 


: Diameter from to 38 ins. . 
to suit all requirements of H.P. and capacity and are fi 43 to 38 ins Ne. 1306/54 


FF available in horizontal and vertical types 
=] 
In addition to our standard ranges we can There's 

supply pumps to suit customers’ instailations and 
cs specification. 
4 . SHA 

DRYSDALE & CO. LTD. 
answer to YOUR problem 
Y O K E R r G L A S G O Ww STEELE & COWLISHAW LTD., Dept. 16 Cooper Street, Hanley, Stoke-on-Trent 
Telephone: Stoke-on-Trent 23333 (5 lines) Telex 36-530. 
MANUFACTURERS OF London Office: 329 High Holborn, W.C.!. Tel: HOLborn 6023 


CENTRIFUGAL, AXIAL FLOW AND ROTARY PUMPS 
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From the driver’s cab... 





The driver of a modern Diesel Locomotive has very definite views 


on what its performance should be. He expects it to provide easy 





control and a clear view, to be able to absorb sudden strains and 
still have plenty of power in reserve. 

That’s why a Fowler Diesel Locomotive earns his full approval ; started 
at the touch of button, easy and simple to maintain, the Fowler 


Diesel Locomotive does its job with safety, efficiency and ease. 





Pw eI 


JOHN FOWLER & CO. (Leeds) LTD., LEEDS, 10 
Telephone: Leeds 30731 


Products of the Marshall Organisation 
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Universally Acclaimed... 





North 
South 


East and 


West 


MT) LOL 


is . 


a 


fine job!’ 


... BROOMWADE” Rotary Air Compressors 





The name of “BROOMWADE?” is synonymous 
with RELIABILITY. It is not surprising, there- 
fore, that the “BROOMWADE” ROTARY AIR 
COMPRESSOR range is being enthusiastically 
received. Thoroughly tested and proved in the 
field under widely varying conditions, these 
units are unequalled for ECONOMY, 
EFFICIENCY AND RELIABILITY. 


NOTE THIS—THEY are CHEAPER and 
SIMPLER TO MAINTAIN, SMALLER 
and LIGHTER IN WEIGHT, have a 
LOWER FUEL CONSUMPTION and... 


SAVE YOU MONEY 


Plants are available with outputs from 120-630 
cu. ft. per minute. 


““BROOMWADE”’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


Your 


BROOM & WADE LTD + P.O. BOX No. 


Telephone: High Wycombe 1630 (10 lines) 





Best 


7° HIGH WYCOMBE 





Investment 


ENGLAND 
Telegrams: “‘Broom”’, High Wycombe, Telex 





572 SAS 
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conveyed 
safely 


To convey safely care has to be taken; and with conveyor 
belting the right point at which care should be taken is 
at the design, development and manufacturing stages. 
After that it should take care of itself, the people who 
work with it and the load it carries. The unique research 
and manufacturing facilities of Rubber Improvement Ltd. 
make certain that Leonex P.V.C. Multiply Conveyor 
Belting is produced with such great care that long life. 
dependability and safety are ensured. 





LEONEX “ Green for Safety ” P.V.C. Con- 


veyor Belting, standard quality (32 oz. duck) 

and super impact resistant quality (42 oz 

duck) 

RILON “Green for Safety” flexible and 

high tensile belting, incorporating high ten 

acity rayon. reen for Cc 


LEONEX and RILON incorporate special 
P.V.C. MULTIPLY ANTI-STATIC FIRE-RESISTANT 


abrasion and tear resistant covers 


ANOTHER PRODUCT 





RUBBER IMPROVEMENT LIMITED 
Rilex Works + Wellingborough - Northants - Tel: Wellingborough 2218 
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The SEAL 
makes it possible 


The Joy Limberoller flexible conveyor idler is an ingenious 
device which considerably simplifies the construction and main- 
tenance of conveyors. Its striking difference from the ordinary 
conveyor idler lies in its flexible ‘spindle’, this consists of a 
stranded steel cable with swaged-on steel end-pieces. Neoprene 
discs, coloured in orange on the illustrations for clearness, are 
bonded to the cable at suitable spacings in such a way as to 
be virtually integral with it, and the neoprene is continued 
between the discs so as to protect the cable. 


The steel fittings at the shaft ends are carried in two-row deep- 
groove FBC bearings, with a neoprene seal. This seal has proved 
to be effective in excluding dirt and in retaining the lubricant. 
Thus, two bearings take the place of the usual six. 


As will be seen from the illustration, the steel cable hangs in a natural catenary and thereby 
imposes not only the radial loading directly due to the weight on the conveyor, but combines 
with it a simultaneous end-thrust. The bearings—made to the requirements of Joy-Sullivan 
Ltd., by whose courtesy we reproduce these photographs—are formed with recesses 
in the housing, permitting instant changing of an idler assembly without the use of tools. 


FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 


Fischer Bearings Company Ltd., and Timken-Fischer Stockists Ltd., Birmingham 
are both subsidiaries of British Timken Ltd. 


ALL-BRITISH 
BALL AND 
PARALLEL-ROLLER 
BEARINGS 
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Oiling the wheels of industry— 
PUBLIC WORKS CONTRACTORS 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 


SHEL) leadership in lubrication 


tk, ee 


Copies of this advertisement (in colour) can be obtained trom Shell-Mex and B.P. Ltd. 
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New /ow cost electronic adjustable speed drive 
has general purpose industrial applications 


Long experience and extensive development bring to 
machine designers and users in this new equipment 
all the features of electronic drives in a simple compact 


easy-to-use form at an economic price. 
IN RATINGS UP TO ONE H.P. this new series offers up to 


20: 1 speed range, flat load/speed characteristic (within 2 





from no load to full load), current limit, forward and reverse 


operation, dynamic braking—al] at the lowest cost yet, 


EASY TO INSTAL, just connect thea.c. supply and the motor— 


low in installation as well as first cost. 


SMALL IN SIZE, (19!’ x 12} x 6!") and light in weight, the 
units open new possibilities for built-in machine drives, 


oO} 


using versions available without the enclosing cover fi 





such requirements. 


This new self-contained, high performance adjustable speed drive is the latest addition to Britain’s widest range of 
electronic equipment, which includes the most comprehensive selection of specialised drives for every type of application 
— multi-motor speed matching, very high accuracy speed regulation, tension control, reeling and coiling and many others 


where controlled adjustable speed is needed. 








ei 








UNIT CONSTRUCTION for economy FINGERTIP SPEED ADJUSTMENT COMPACT — YET FULLY ACCESSIBLE, 
and ease of maintenance. One accurately sets speed despite load the flat back wall mounting de- 
control unit, easily removable changes. Compact control panel sign and hinge forward control 
with a screwdriver, is used in provides for starting and reversing panel enable all components to 


as well as speed setting. be reached without difficulty. 

















all ratings. 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LTD 


ELECTRONIC RUGELEY, STAFFORDSHIRE, ENGLAND 
Manufacturers of Britain's widest range of industrial electronic equipment 
Atel DL A Member of the Lancashire Dynamo Group 




















ee 
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CLEAN aw " 


AIR. 
with THE THE | THE 


“"WALBROOK’ “THAMES' “BANKSIDE’ 


STURTEVANT SCRUBBERS 


These Sturtevant Scrubbers will collect practically every type of dust. They are unsurpassed for dealing 
with organic and metallurgical dust of an explosive or inflammable nature. 

Each type has its own particular advantages thus enabling our engineers to select the most suitable 
apparatus for each dust problem. 

Leading features common to these three Scrubbers are : 











@ Cleaning efficiencies in excess of 99% can be obtained. 

@ Operating costs are low, for the resistance to gas flow is by no means excessive, and does 
not fluctuate in operation. 

@ Water consumption can be almost negligible. 
For further particulars please write for our publication E/6510. 


” 


JEERING CO. LTD. 
‘ouse, ‘Cannon Street, London, E.C.4 


’ AUSTRALIA 
STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400, SUSSEX STREET SYDNEY, N.S.W 


BANDSAW 


1,000,000 (FEET) IN STOCK 












HIGH-CLASS 
METAL-CUTTING 
BANDSAW 


ALL COMMERCIAL WIDTHS AND PITCHES 





GEORGE H. ALEXANDER MACHINERY LIMITED 
82-84 COLESHILL STREET, BIRMINGHAM, 4 
*Phone: Aston Cross 3264 (7 lines) "Grams: Viking, Birmingham 


PL» FLUID SEALS west ante tag abcamperteiseee, 
tt i AWN AUTHENTICATED FIGURE! 































CANADIAN PATENT No. 547268 


High pressure sealing over long periods is ensured by att 
Haliprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal “ U" type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Haliprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 











CHARACTERISTIC ADVANTAGES : 
e High efficiency 





4 1 | 
© Economical fuel consumption Gc ) 1 
© Unusually compact in design ce ee — ~— 
AuPTOn BIDDLESER - Tel: Melesey 2180 (8 ees) e Adaptable for conventional or waste fuels fe _ Telegrams : 
@L BFIELD WORKS * . y a8) e Easy access for maintenance ADVance 3266 (4 lines) Pressure, Easphone, London 
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anasusuniens 
Some of the 
greatest 


names in these 
industries are 
those of users of 


TEXTILES 








ALUMINIUM ALLOY 


Durcilium (Regd.) Alumagnese 


RODS - TUBES 
BARS - SECTIONS - WIRE 


——~ 
SHIPBUILOING 











civin 
{NGINEERING 





We are also manufacturers of 
“KK "’ copper and aluminium wire, strip and strand 
for electrical and other purposes. 


E.&E. KAYE LTD. 


PONDERS END ENFIELO MIDDLESEX 
Telephone Howard 160! Telegrams: Cuwire, Enfield 
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AERIAL 
PHOTOGRAPHS 


LARGE & SMALL SITES 


LET US 
QUOTE YOU 


AIRVIEWS LTD. 
Manchester Airport 
Gatley 5502 









































CHARTER AIRCRAFT 
AVAILABLE 
OVERHEAD TRAVELLERS ELECTRIC GOLIATH 
= | MARSHALL __. 
< e ak C 
“| > FLEMING : : 
9 | 
a bi e vad 
” 
fe) | =x 
U 1 a 
O | > 
DELLBURN WORKS MOTHERWELL-SCOTLAND | 
ond Telephone: Motherwell 50 be Telegrams : ‘‘Deliburn”’ Motherwell | oO 
LOCO STEAM ELECTRIC GOLIATH TRAVELLER 








Once again, valves by Crane 


rhe new Olefine Plant — the second of its kind — 
has been built in the heart of Wilton Works for 
the Billingham Division of Imperial Chemical 
Industries Limited. Here important raw materials 
are manufactured for the other I.C.I. plants; and 
here working under arduous conditions (extremes 
of temperature) are many Crane valves. As on the 
first Olefine Plant, this new plant has Crane steel 
valves up to 16 inch. Here is proof once again of 
industry's reliance on Crane’s dependability and 
performance, a reliance based on modern produc- 
tion methods, individual factory testing and high 
grade materials which go into every one of the 
Crane products. This plant was designed and 


installed by Kellogg International Corporation. 


CRANE 


VALVES OF BRONZE 
CAST IRON & CAST STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET ST., LONDON, E.C.4, 


Works: IPSWICH. 








Branches: Birmingham, Brentford, Bristol, Glasgow, London. Manchester 
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PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. '¢ 
Belper. Derbyshire. 
Telephone: Belper 12 














HAMMERED OR 








IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 





oK 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 





HYDRAULIC PRESSED 














with the 


“IF YOU CAN MEASURE STEAM— 
—YOU CAN MEASURE WASTE” 


“CURNON” 


STEAM METER 





5 veces 





FULL DETAILS ON APPLICATION 


GAUBE ROAD WORKS 





STEAM METER ome moe 





@ 24-HOUR GRAPH RECORDS 
@ EASY INSTALLATION 

@ AUTOMATIC 
PRESSURE COMPENSATION 
@ ENTIRELY MECHANICAL 
@ INTEGRATOR CAN BE 
PROVIDED 


DON’T LET PROFITS 
GO UP IN STEAM! 


TELE CHOriten 3aR 


THI ENGINEER 


Fie Woven Wire 


May 23, 
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N. GREENING AND SONS LTD.) Established 
N. GREENING AND STO lik 













BRITANNIA WORKS 
«2 WARRINGTON - 
P.O. BOX 22 
GREENINGS, 
HAYES 3961 


ENGLAND 





Telephone: 


WARRINGTON 32401 
BRITANNIA WORKS, HAYES, MIDDX. 


Telegrams: WARRINGTON 


: h Telegrams: GREENINGS, HAYES 
Alse Telephone g :S 


$4 
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UNITED KINGDOM DISTRIBUTORS 


Suffolk Iron Foundry 
(1920) Ltd, 


Stowmarket, Suffolk 


SHOT BLASTING EQUIPMENT 


Continuous and Automatic 











VOLTAGE STABILIZERS 


By F. A. Benson, M. Eng., A.M.I.E.E., M.I.R.E., University of Sheffield 
Price 12/6 


This monograph describes the various devices employing saturated elements, glow-discharge tube 


circuits and thermionic valve arrangements for voltage stabilization. A comprehensive biblio- 
graphy is included. 


Order your copy through your bookseller or direct from: 





CURNON encincenin 


CO 








MANCHESTER, 2) 


CHORLTON 


ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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Tri-Mor Refractories 


make installation 


=¥- E91 =) 


quicker 


Wale medal-t- 8 el=1 6 


MORGAN 


efractories Ltd 








ENGINEER ‘7 


TRI-MOR GRADES 


TRI-MOR Standard Castable 

A medium texture refractory having negligible shrink- 
age up to 1,350°C. Suitable for casting special shapes 
or for monolithic structures. Limiting service tem- 
perature 1,350 C. 


TRI-MOR High Strength Castable 

A similar refractory to Tri-Mor Standard Castabie, 
but specially developed to have very high mechanical 
strength over the lower temperature range. Maximum 
service temperature 1,250°C. 


TRI-MOR High Temperature Castable 

Suitable for face temperatures up to 1,600°C; has an 
extremely high resistance to thermal shock; used for 
cast in situ monolithic structures and for pre-cast 
refractory shapes; can be applied with a cement gun. 


TRI-MOR High Temperature Mouldable 
A plastic refractory for use up to 1,650C ; low 
shrinkage and a high resistance to spalling. Supplied 
mixed to the correct consistency for installation. 


TRI-MOR Dense ‘“‘Guncrete” 

A hydraulic setting refractory with a maximum service 
temperature of 1,300°C. It has a high resistance to 
abrasion. Designed for application by cement gun, 
but can be trowelled. 


TRI-MOR Insulating Castable 


An insulating castable for maximum service tempera- 
tures of 1,200 C; low thermal conductivity is its 
main feature. 


TRI-MOR Insulating “Guncrete”’ 


Similar to Tri-Mor Insulating Castable bu 
application by cement gun. : 


for 


Full details of each grade are available on request. 





Soaking pit cover in Tri-mor High Temperature 
Castable with ceramic keys. 


For further information please write to: MORGAN REFRACTORIES LTD. 
NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 
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stiteh 


in 
time 


The best way to fight conosion is quickly—before it develops into 
something more serious. A stitch in time will save nine because 
extensive repairs may necessitate a complete shut-down. But it 
must be the right stitch. Anti-corrosion work can best be carried 
out by technicians who spend their whole time dealing with every 
sort and size of corrosive attack. 

You can find them in the Industrial Division of Semtex—ready 
at any time to give you the benefit of their experience, and help you 
to deal with trouble in the most efficient way, at the most economic 
cost. 


For sure defence against corrosive attack call in 


SEMTEX 


INDUSTRIAL DIVISION 


Specialists in anti-corrosion treatments, and 
industrial floors for every purpose. 





Send 

for this 
free 
brochure — 


CORSTRUCTIONS & 
CAMNNCALLY RESITANG CREEFTS it may 


SEMTEX LTD save you 
money! 






* Tel: Deansgate 2128 


7-SE/1/§ 


SEMTEX LIMITED Industrial Division Dept. E.5 ° 50 Blackfriars Road ~* Salford3 : Lancashire 
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“TURBINE” caren) FURNACES 


mechanically fired maintain 


A CLEAN CHIMNEY 
& BOILER EFFICIENCY! 


Our investigation of your present 
STEAM COST may result in a 
considerable FUEL ECONOMY 


TURBINE FURNACE COMPANY LIMITED 
238b, Gray’s Inn Road, London, W.C.!. Phone: TERminus 4365 














absterge 
(to clean by wiping) 


Austins supply the best cleaning rags for 






every purpose. Some jobs call for 


coarse, heavy fabric, some for soft, closely 


with carefully selected rags that are 

thoroughly washed and sterilised in our 
own plant. Orders of all sizes are handled 
with promptness and reliability Please 


let us quote you for regular supplies. 


AUSTINS industrial cleaning rags 


E. AUSTIN & SONS (LONDON) LTD., GUN WHARF, GUNMAKERS LANE, E.3 - Tel: ADVance 1211 








SIZE B BRIDGE-BANBURY 


MIXERS 
Highest Output more quickly, more 


efficiently, and guarantee a more uniform and 


Highest Quality mix. By minimising 


manual operating they produce at 


Lowest Costs with the 


degree of dependability and safety. 


Produce the 







maximum 





+ 





Consult our en- 
gineering service on 
layouts and ma- 
chines for rubber 
and plastics Our 
catalogue BB200 is 
yours for the asking. 


SIZE 1A BRIDGE-BANBURY 













SIZE 9 BRIOGE 
RANBURY 





SIZE 11 
BRIDGE- 
BANBURY 


In technical association with Farrel-Birmingham Co. Inc. U.S.A 


BRIDGE-BANBURBRY ; 
tomation 


DAVID BRIDGE & COMPANY LIMITED, 


Castleton, Rochdale, Lancs. Phone: Castleton (Rochdale) 
57216 Grams: Coupling Phone Castleton Lancs 
London Office: Broughton House, 6, 7, 8, Sackville Scree 
Piccadilly, London, W.1 Telephone: Regent 7480 
Grams and Cables: ‘‘EDERACEO”’ Piccy London 


SIZE 27 BRIDGE-BANBUR 





woven materials—we can meet all requirements 
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Patented 





For use on all types of Rotary and Semi-Rotary 
machines for Leakproof Fluid Transfer. 
Standard Sizes }”— 3” B.S.P. 
Special Sizes & Designs up to 6” B.S.P. 

(TYPICAL EXAMPLE SHEWN ABOVE) 


As used by leading Engineering Companies and Government Departments 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 
Telephone : LEAMINGTON SPA 8111/2 











| 
| 














Revolutions per minute or revolutions per~ 
annum? There you have the vital difference 
between ordinary electric motors and 
those,made by EPE. Thousands of EPE 
electric motors are running at the rate of 
OVEFr 1000,000,000 revs. a year—unfailingly 
—year in, year out! Unusual ? Not a bit. 
EPE electric motor users take this sort of 
service for granted. Next time you’re 
buying electric motors remember it pays 
to specify EPE=to be sure 


ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD 


» 





GRAND BUILDINGS, TRAFALGAR SQ., 
Phone: Whitehall 5643 & 7963 
ee - 


LONDON OFFICE- 421 LONDON, W.C.2. 











al THE ENGINEER May 23, 1958 


AIDS TO AUTOMATION a motor for every purpose 





LHP LHP 
312-—0.079 r.p.m 270 — 0.055 r.p.m 





geared motors 


NECO geared motors cover the whole range 
of speeds, types, and voltages, three phase, 
single phase, and D.C. up to 2 H.P. and 1500 





For the feeding of small components to automatic machines of all descriptions. pounds/feet torque output. Not so much a 
Components are fed out in single file in correct alignment to be received by the range of motors as a range of electrical drives 
machine. Rate of feed variable, easily set to suit the particular job. which, within their horsepower limits, can 
Feed tracks — be designed to handle awkwardly shaped components in the vat shanted sdhdae ait gene enue, tin ee aae 
manner required. . . : : 
= . ) kind of machine, with foot or flange mount- 
Bow! Feeders available in a range of sizes from 6° to 36" diameter ings to suit individual requir t 
Send for leaflet No. 160 & a 
MANUFACTURERS OF VIBRATORY FEEDING AND ELEVATING EQUIPMENT NECO GEARED MOTORS LTD 


FOR POWDERS, GRANULES, ETC. 
VALLEY PRODUCTS (irr) LTD 


eas oF c G aAmNO fF 


204 QUEENSTOWN ROAD - LONDON S.W.8 


Subsidiary of Normand Electrical Co. Ltd Telephone: MACaulay 3211-4 ° 


VALLEY ROAD. - STOURBRIDGE int sitmincwan 


rt 2324 

















FERRUM WORKS 
KATOWICE, POLAND 


offer 


WELDED LINE PIPES 


(large dimensions) 





FOR USE IN OIL INDUSTRY 


sal into the corners... AND IRRIGATION WORKS 


with the new vertical channel brush fitted to the Lewin Mechanical Orderly. 
The small overall width of this fine little vehicle makes it ideal for those narrow 


roads and confined areas and with the addition of the vertical channel brush Sole exporter: — CE NTRO ZAP 
which can be independently controlled for sweeping gutters and depressions. KATOWICE. PLEBISCYTOWA 36. POLAND 
A fresh swept appearance is left — the pride of any Borough Council or : F 
Corporation. 














Sweeping width 4 ft. 9 ins. Sweeping speed 3 to 10 m.p.h. 150 (gallon water = paaceaicntoh 
tank, refuse capacity 3 cubic yards. Powered by Perkins P.3jdiesel,engine. The 
vertical wire channel scanifving brush has been designedjas , suitable ztor, fitting 


Sesser eww Roan sweepers 10. || Demat Sevafo ‘4 


owe or rma ( BROCKHOUSE) ceaeanets Fit a ‘CROSS’ Wire Thread Insert !—New threads for 
old ... in damaged components. Hard tough threads 


in soft materials. Used and approved by the Aircraft 
industry. Designed for use in soft metal components, 
wood or plastics. Simple to use—remains perma- 
nently in place. Full range of standard sizes in 
B.S.W., B.S.F., B.S.P., B.A., U.N.F., U.N.C. and 
Metric thread forms. 
































Us WIRE™™ 
Mechanical Orderly’ & G8 INSERT. 
eatin 
Head Office: Victoria Works, West ee mers Sem CROSS MANUFACTURING CO. Specialists in the manulactura 
none: Wednesbury 0243 (1938) LTD. - BATH - SOMERSET ol INE LABYRINTHS, 
London Office: 25, Hanover Square, London W.1 pal CIRCLIPS, SPRING WASHERS, 
‘Phone: Mayfair 8783 Tel.: Combe Down 2355/8. Grams: Circle, Bath SPRINGS, etc. 

















May 23, 1958 THE ENGINEER 4\ 








LINDEMANN 


= 
18% 


~ 









The numerous advantages of the LINDEMANN 
Alligator Shears have resulted in the shears being 
installed in nearly all countries throughout the 
world. 

Scrap Shears “ ALITA”’ shown as a static con- 
struction is fitted with a special disengaging 
coupling for single cuts. 


Ask LINDEMANN for further details. 





























Sole Agents in the British Isles: MOFFAT & BELL LTD. 
170 Piccadilly, London, W.1 Telephone: Hyde Park 9551, 466 Royal Exchange, Manchester, 2 Telephone: Deansgate 5131 


LINDEMANN MASCHINENFABRIK GMBH DUSSELDORF GERMANY 











Built to give years of trouble free 
service Duros Weighbridges embody 

all the latest improvements in design 
and construction and are the result of 
over 70 years experience in this field. 





Illustrated brochures fully describing 
these machines are available—write 
for one now—without obligation. 


Asuwortu Ross:coLrp 


Weighing Machine Makers 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY, YORKSHIRE 
Telephone : Dewsbury 1760/1 Telegrams : ‘‘Duros, Dewsbury” 
























THE 


CHEMICAL AND 


PETROLEUM 
ENGINEERING 


EXHIBITION 
Wa : prim, ‘ 
aul) i 







| 


Laan 


| 


| to 


SIS 
<. 


| = My 


An outstanding development in British industry in 
the last twenty years has been the expansion of the 
Petroleum refining and Chemical Industries. The 
Chemical and Petroleum Engineering Exhibition 
the first of its kind — will present dramatic evidence 
of the tremendous achievements that have been made. 


At Stand after Stand, contractors, designers and 
specialists in every branch of British chemical and 
petroleum engineering will have something to show 
of vital interest. 


The Exhibition will also include a conference on 
“The Organisation of Chemical Engineering Pro- 
jects’’ arranged by The Institution of Chemical 
Engineers and the Institute of Petroleum; and films 
will show how the Chemical Plant and Petroleum 
Equipment Industries have helped in the development 
of their consumer industries. 


A visit to this Exhibition is a MUST to all con- 
cerned in chemical and petroleum projects and to 
everyone whose industry is in any way influenced by 
such projects. 


JUNE 18-28 1958 
OLYMPIA 
LONDON 


AN EVENT TO REMEMBER 


With the Patronag nd swepport of the 
BRITISH CHEMICAL PLANT MANUFACTURE RS 
ASSOCIATION and the )UNCIL OF BRITISH 
MANUFACTURERS OF PETROLEUM EQUIPMENT 
whose shands will a as Information Bureaux 


Organised by F. W. BRIDGES & SONS LTD., 
Grand Buildings, Trafalgar Square, London, W.C.2. 
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More accurate 
than human skill 
















Utself ..ccccese 


Hydraulic Control of motion 


Paradoxically, the product of human skill is more accurate 


than human skill itself. This is particularly so in the case of 


Savery Hydraulic Pumps. Countless thousands of Savery 


Pumps are in use throughout the world working with precision 


that neither human skill nor other means can match. 


Next time you're considering control of motion remember 


Savery Hydraulic Pumps first. Savery Pumps can be 


supplied with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET ; BIRMINGHAM 6 


Telephone: ASTon Cross 1316-7 
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Britaind higgedt Crane .. 
| CLYDE-BOOTH 200 TONS GOLIATH 





Shown lifting concrete test blocks representing the maximum working load of 
200 tons, this Goliath was built by Clyde Crane & Booth Ltd., for the 
erection of Bradwell Nuclear Power Station. Taking into account the lifting | 
capacity and overall dimensions, it is believed to be the largest of its 4 
type in operation in this country and probably the world. a ie Gilad chien ie 


Column on the same scale. Clearance from 





rail level to underside of bridge is 140’. 
Distance between rail centres 178’. 














CLYDE CRANE & BOOTH LIMITED 
incorporating 
Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodlev 
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aR al-miiceyate 
uses Araldite 


Italy 


rom a Moll isle mul-\el-MiceluMmUe-Uellt Mm Orica? 
Resin B. 
Manufacturer: Adda S.p.A., Lodi/Milano. 


Ree RESEARC Araldite Casting Resins 

A CIBA Company ; : : 

Duxford, Cambridge PV e-l eli <-m Oxel-1alale mailer 
Araldite Laminating Resins 


PV e-lfolhc-wVelal-S-h-4-4 
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Bicable Ropeway carrying 250 tons per hour 






at the Westport-Stockton Coal Mines, 


New Zealand. Is a Bicable Ropeway the answer 








to your transportation problem ? 


- 


4.5 BRITISH ROPEWAY ENGINEERING CO. LTD. 


PLANTATION HOUSE 
MINCING LANE, LONDON, E.C.3, 






Tel: MINecing Lane 7901 
*Grams; Boxhauling, Fen, London 






as 





that the men in this picture | re error, « sir-rips” 


SUFFOLK IRON FOUNDRY ( 1920) LTD., 


re $s i y 
are howing how a game of STOWMARKET, SUFFOLK. 


marbles is started ? 

Do you know, too, that any- aenamcne . . copylcopies of “ SIF-TIPS” 
thing new in welding is sure 
to be found in “ SIF-TIPS ” ? 
You can make certain of receiv- 
ing the magazine regularly by 
filling in the coupon. 


a 


ADDRESS eS ne 








_ EWR4 
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HOW MUCH 
FOR THIS? 


| 
| 


j 





++.» not more than a shilling, maybe, 
but a single damaged bolt or other 
screw threaded part can cost pounds | 
if a replacement is not readily avail- 
able when it is wanted and essential 
machinery is standing idle. But there 
is no need to take chances because | 
there is a certain safeguard and it | 
costs only 27/6d.—the Edwards’ Patent 
Bolt Saver and Thread Restorer! 





Unquestionably, the Bolt Saver is 
the most efficient tool for restor- 
ing damaged threads and it is the 
easiest to use, too: Simply insert 

damaged part, close tool by means 
of clamp, withdraw part by un- 
screwing and—presto !—the dam- 
aged thread is as good as new, 
re-formed (not cut) and with full 
grip restored! Also invaluable as a 
thread gripper for holding threaded 
parts in the vice. 





No inserts or loose parts and the 
one too! takes all sizes from j-in 
to j-in. dia. (BSP }-in. to 4-in.) 
There are models for the follow- 
ing threads: BSW, BSF, ob ot gga 
UNF, Metric, Motor-cycle 

and BSP. all at ad 27/6 


oe sit 
guarantee | 
es } | 
e you to make a a ik 
We invit ood threads “4 the Bolt 
| Knock-uP recondition = if the cor- 
mer on out money 0 easily e 
Severn ie nut cannot 
respon ' 
screwe on! ’ ae 


Do not take chances—equip with Bolt 
Savers NOW, before the next break- 
down! immediate delivery through 
your usual supplier or direct from 


Patentees and Sole Manufacturers: 


LAWRENCE EDWARDS & CO. 
(Engineers) LIMITED 


LF KIDDERMINSTER, WORCS. 


Used by Home ond Foreign Government 
Deperunents, Railways, Notionalised industries, etc., etc 
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(a) They make a 100% leak proof joint. 
(b) Fitting and assembling costs are 


reduced. 


(c) The range of some 700 compon- 
ents caters for outside diameter 


tube sizes from }” to 14” 
for pressures from 4,000 
1,000 Ib. per square inch 
according to size. 


(d) They are specially suitable 
for compressed air and 
hydraulic circuits. 


BENTON & STONE LTD 


More and more manufacturers are standardizing 
on Enots brass solderless unions because : 
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Fitted any good 
unions lately? 
















and 
to 








Enots standard pressure gauge (0-160 |b. per sq 
inch) fitted with solderless nut and sleeve 
which enables gauge to be tightened into position 
and facing in any required direction without all 
the usual troubles always experienced when 
the gauge is screwed. 





SOLDERLESS UNIONS 


We invite you to send for our catalogue SF854 which also 


includes details of copper, Bundy steel and flexible tubing 


ASTON BROOK STREET - BIRMINGHAM 6 - ENGLAND 











ABBOTT & CO. 


(NEWARK) LTD. 
Newark Boiler ake a 
NEWARK NOTTS 


ARK 


BOILERS 2c as, 
pip RECESS 


See Display 
Advertisement 
May 9 

















STRUCTURAL STEELWORK 


SPECIALISTS IN DESIGNING & DETAILING 


For all classe f Steelwork ¢ pC 


D 7 
‘m1@lelel a a a Tetal act a: t ' Mindina 
pp », bun 5, Convey VV IIMS wer 


SITE REPRESENTATION AND SURVEYS 


PREPARATION OF MATERIAL AND 
13) @) Fy Mie) ©) » 8 39 31 09H) 2h 


a de 
Hun TA co . ila 
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Making way for Modern Plant 


Skill in dismantling consists of tackling a destructive job in a constructive manner and 
in obtaining maximum recovery and re-use of plant and machinery. Above is a typical 
example of Wards at work dismantling equipment in connection with the removal of 
large boilers and generating plant. Whenever there is a dismantling job to be done it is 
good business to remember this aspect of the Ward Group service. 


WORKS DISMANTLING DEPARTMENT 





THOS. W. WARD LTD - ALBION WORKS - SHEFFIELD - PHONE -: 26311 EXT. 205 


0.14 
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Service, real service, is not exactly a common thing these days. 
Neither is real quality for that matter. But service and quality 
are cornerstones of the Warne-Wright business. Warne-Wright 
combine that vital ‘“ know-how" with the desire, nay the 
determination, to ensure your absolute satisfaction. And you'll find 
that policy of service and quality reflected in all their products, 
whether they be drop forgings, precision turned parts and 
presswork, black and bright bolts and nuts, high tensile bolts 

and nuts, spanners or wrenches, to mention but a few Warne-Wright 
stock lines. If you're looking for service combined with quality, 
you need look no further. Just call in a Warne-Wright technician. 
He’s always available to assist you. f 


WARNE, WRIGHT & ROWLAND LTD 
KEELEY STREET - BIRMINGHAM 9 
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HIGH EFFICIENCY 
with the ‘L’ type stoker 





® Close control of air supply 

® Louvre grate surface, self-cleaning 

® Efficient burning of fuels with widely differing characteristics 
® Very little maintenance required 


There is a highly efficient ‘L’ type stoker to suit every 
known design and size of watertube boiler. 









NAL COMBUSTION PRODUCTS LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE TERMINUS 2833 


INTER 





WORKS: DERBY 
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A question 
of 
tolerances? 














When tooling and jigging limits tend to build up—and 
in most pipe runs no matter how accurately formed, 
this is inevitable — there is no easier or cheaper method 
of closing the gap than Plessiflex. 

An inherent ability to withstand vibration, high 
pressures, and high or low temperatures are among the 
other advantages which Plessiflex offers. 

Designers are invited to write for full details of the 


Plessiflex range. 


You can forget that tolerances ever 
presented problems if you use 


/ PLESSIFLEX | 


inserted lengths of 
seamless metallic hose 








Power Auxiliaries Limited, Kembrey Street, Swindon, Wilts. 
Telephone: Swindon 5461 


One of the Plessey Group of Companies 
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BRUCE PEEBLES & CO LTD 


ENGINEERS EDINBURGH SCOTLAND 
* 














REPETITION 
SPECIALISTS 


All types of automatic 
and capstan bar work. 
Send us your drawings 
and enquiries now! 





COLLARS - WHEEL KEYS | 


BOLTS & NUTS - STUDS 
SCREWED ROD - TAPER 
AND COTTER PINS, etc. 


H. FORDSMITH 


LIMITED 
HADFIELD ST. WORKS 


CORNBROOK - MANCHESTER, 16 | 


Telephone: Trafford Park 1615-6 
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There ts no substitute 
for expertence 

















f" FA %1As I te i f Af LAS Af fi e ff eo 4 iMi j 
COVVLIS HAY‘ VY FAL .£ + ~ W/ Limi 


Biddulph, Stoke-on-Trent. Telephone: Biddulph 3254. Telegrams: ‘ Cowlishaw,’’ Stoke-on-Trent 
LONDON OFFICE: 17 Victoria Street, S.W.1 Telephone: ABBey 6693 








Waste Heat Kecovery Mlant 


Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 Co 











METAL Tic OUR SPECIALITY 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
ey at) ee) | a | on gO 


POWER PRESSWORK nc. Hydraulic, to 250 tons 
IN tom me) @ (oe 30 484)) dec 
e449 DRAWN PRESSINGS 
SHAWE viae-ve SPINNING WORKS 


Swinton Street, King's Cross, London, W.C.1. Telephone. TERminus 7422/3 
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THERE ARE MORE 
& ROTO-CLONES 
IN SERVICE™ 
THAN ANY OTHE 
WET - TYPE 
DUST COLLECTOR 


% Both in Great Britain and the world 


FILTERS 


FANS 


‘ AIR CONDITIONERS 





“DUST COLLECTORS 





“ 
4 
wi 
- 
— 
a 


FANS 


‘AIR CONDITIONERS . 


Need we say more? 
AIR CONTROL 





INSTALLATIONS LIMITED 


RUISLIP - MIDDLESEX ~- RUISLIP 4066 


LONDON - BIRMINGHAM -— MANCHESTER NEWCASTLE - GLASGOW 


‘DUST COLLECTORS 





Air Control Installations Ltd. are the sole manufacturing 
licensees in Great Britain for products of the American Air 
Filter Co., Inc. 








‘ FILTERS 


ANS 
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STATIONARY POWER 


Up to 1700 kW in single units. Standard power stations 


designed to run on a wide variety of oil and ga‘ eous fuels. 


TRANSPORTABLE POWER 





Up to 1,000 kW in single units. Designed for skid, trailer 


or bogie mounting complete with all accessories. 


Experienced technical staff will be pleased to advise you 


on any power schemes you may have in mind. 














THE NATIONAL GAS AND OIL 
Sole Cc 


Export Sales Concessionaires 


ENGINE CO. LTD., ASHTON-UNDER-LYNE, LANCASHIRE 
BRUSH INTERNATIONAL LTD., Wellington Works, Ashton-under-Lyn 
WY 


e. England. 





A member of the Hawker Siddeley Group 
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Heavy Duty Vertical Turning 
and Boring Machine 

150 KZ 800/1500 

max. dia of workpiece 590 inches 
max. weight of workpiece 150 tons 


Vertical Turret Lathe 
KE 12 Super 
with special accessories 


Centre Lathe 71 x 394 inches 
feed transmission by electric shaft 
power of the main motor 145kW 


Write for Catalogue SW 1856 


MASCHINENFABRIK 


GMBH . RHEYOT RHLD 


For further information please contact our agents : 


in the United Kingdom : 
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Horizontal Milling and Boring 
Machine with sliding sleeve 
FBT 160/260 

diameter of 





boring spindle 6} inches 
milling spindle 104 inches 
sliding sleeve 174 inches 


MACHINE TOOLS 


OF MEDIUM HEAVY AND HEAVIEST DESIGN 





CHARLES CHURCHILL & CO., LTD., Coventry Road, South Yardley, Birmingham, England. 


in U.S.A: 

Cesa Corporation, Chrysler Building, 405, Lexington Ave., New York 17, N.Y. 

in Canada: 

Cosa Corporation of Canada Ltd. 1160, Lakeshore Road, Long Branch 
Toronto |4. 


in the Union of South Africa : 
Forest Engineering (Pry.) Ltd., P.O. Box 6738, Johannesburg. 


in Australia: 
Ferrocast Pry. Lted., 2!a, Liverpool Street, Melbourne, Cd, Australia. 








in India and Pakistan : 
The Stahiunion Company Led., 61, Pall Mall, London, S.W.!. 
With branch offices : 
(1) 30, Chittaranjan Avenue, Calcutta. 
(2) India House, 4th Floor, Fort Street, Bombay. 
(3) Shernaz House, West Wharf Road, Karachi/Pakistan. 


in Egypt: 
Standard Engineering Co., Cairo, 78, El-Gomboria St. (form. Ibrahim Pacha). 
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Smethwick Drop Forgings 
»»- FITTED FOR GOOD! 


SMETHWICK DROP FORGINGS LTD. 


SMETHWICK AND KIDDERMINSTER ° 





a 
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ENGLAND 
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A CAST IRON CASE 


FOR USING 
>KEP 


ULTRASONIC 
FLAW DETECTION 


Testing time cut—losses due to destructive testing eliminated 
production increased . . . all this achieved by Goulds Foundries Ltd., 
of Newport, Mon., simply by adopting a Kelvin Hughes Ultrasonic 


Flaw Detector for the non-destructive testing of their high quality 




























motor clutch plates. The Flaw Detector, in conjunction with a Probe 
specially developed for this application, enables a semi-skilled 
operator to carry out at speed ‘high accuracy’ tests on batches of 
iron castings, and to readily identify and ‘spot’ plates which do not 


meet fully the rigid standards set. 


This is typical of the innumerable ways by which Kelvin Hughes 
ultrasonic testing equipment is aiding industry. Perhaps it can help 
vou ?—An advisory service is freely available. 

Kelvin Hughes’ Ultrasonic Flaw Detector was chosen by Goulds Foundries 
Ltd., only after carefully investigating all possible alternative non-destructive 
testing methods, including X-rays and gamma-rays, which, by comparison, 
proved either too slow or too expensive. 





xm) KELVIN HUGHES 


SPECIALISTS IN INDUSTRIAL MEASUREMENT 


LTD., 2 Caxton Street, London, S.W.1. 60-72 Kelvin Avenue, Hillington, Glasgow, S.W.2 


«n7a 
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Class FE 42 two-stage compressor designed for operation at 3600 c.f.m. F.A.D. at 100 Ib. pressure. 


Compressors for every industrial need up to 


9000 c.im. or S000Ib ps. 


in the Class “FE” range by 
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Whether for large volumes of air or extremely high pressures, the flexi- 
bility of the Class FE design — single stage or multi-stage with variations 
in cylinder sizes — makes this outstanding class of compressor suitable 
for any requirements. 

The perfect dynamic balance achieved by the balance-opposed design 
results in vibrationless operation, negligible wear and appreciably lower 
maintenance costs. 

A descriptive brochure on Class FE compressors is available free on 


application. 


@ Vibration free — require minimum foundation work. 





Class FE single-stage non-lubricated hydrogen recycle compressor boosting to 660 p.s.i. at 


work On reir 


Consolidated Pneumatic 


TOOLS @ Adaptable —for handling gasses other than air. 


@ Compact — need little floor space in relation to output. 


ery service 
@ Easy to get at for routine servicing — cylinders are at floor level. 


@ Good for life-time of continuous service — ensured by slow speed and 
balance-opposed design. 





MAKERS OF AIR COMPRESSORS AND 480 DIFFERENT MODELS OF POWER 


CONSOLIDATED PNEUMATIC TOOL CO. LTD. 232 DAWES ROAD, LONDON, S.wW.6. 
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Regulating /Stop 


GLOBE VALVES 


FITTED WITH 
‘V' PORTED STAINLESS 
STEEL CLACK & SEAT 


In Bronze & Steel 
for Pressures up 
to 900 P.S.I. and 
800° F. 


WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES LTD. 
FLEET STREET 
LEICESTER 
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TRUMETER 
COUNT YOUR 
PRODUCTION 


FOR MEASURING & COUNTING 
TRUMETER CO. LTD., MILLTOWN ST. RADCLIFFE, LANCS. 


CW 2642/57 
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... then the 
name that 
SPRINGS 

to mind 


M.LYNCH 2 SON L™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 7545-6 GRAMS. LYNCH, STROOD 


SCRAP METAL MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL 











GEARED MOTOR UNITS 


FROM STOCK 


Since 1862 S. E. Opperman 
Ltd., have gained unique 
practical experience in the 
manufacture of a wide 
range of Geared Motor 
Units covering a vast field 
of uses and applications. 
First class design, top 
grade materials and fine 
workmanship have contin- 
uously been employed, 
giving high efficiency, 
smooth and cool running 
and long life. Geared 
Motor Units are available 
from stock fitted with elec- 
tric motors made to the 
latest specification by 
Britain’s leading motor 
manufacturers. 











Ss. E. OPPERMAN LTD. 


BOREHAM WOOD, HERTS. Tel. ELSTREE 202i 
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for Heavy Turret Lathe Work 
the HERBERT No. 14/36 Combination Turret Lathe 


A Herbert No. 14/36 Combination Turret Lathe with special tooling for machining cylinder engine liners installed in 
the Rugby Works of the English Electric Company. Machined in a total time of 5 hours, four operations. External 
diameters are held to +0°00lin., bore parallel, concentricity and ovality to +.0°002in. 






With a swing of 36in. and a drive 
motor of 50 h.p. it has all the 
advantages common to the smaller 
sizes of Herbert Capstan and Turret 
Lathes—the power, speeds and 
rigidity to use carbide tools to full 
advantage, ease of setting up which 
makes for economical machining of 
one or two similar components, fast 
cutting times, high and consistent 
accuracy and excellent finish. 
Thirty-two speeds, 4 to 480 r.p.m. 
Sixteen reversible automatic sliding 
and surfacing feeds to saddle. 
Quick-power traverse to both 
motions. Chasing mechanism. 
Sixteen automatic feeds and quick- 
power traverse to turret slide. 

Hole through spindle, 84in. 





LTD., COVENTRY 
AD. 324 

















all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. S. FORSTER & SONS LTD 
FORGEMASTERS -AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S'LAND 


MAKERS OF 
GEARBOXES 
FOR 40 YEARS 


ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 


Telephone: Birmingham Victoria 4064 























FOR MILLING CUTTERS - SLITTING KNIVES AND 
SAWS - BALL AND ROLLER BEARINGS - GEARS 
AND MANY OTHER PURPOSES— 














PRECISION 


PLASTIC SHIMS “3 
From ‘0005", 00!", ‘00I5” ur : 
040° 


to 


EASY TO IDENTIFY - EASY TO USE 


Write for Samples and Literature or Mail Blueprint for quotation 
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Stand-by for 
seis Uranium Ashe 





dice 
Where two years ago there was only virgin Canadian forest, there now 


extends the great Consolidated Dennison Uranium Mine, a 45,000,000 


dollar enterprise and the largest uranium mine in the world. 


As a safeguard against failure of the hydro electric power supply to a vital part 
of the plant (the stoppage of which would necessitate a lengthy 

shutdown) this Mirrlees JVSS12 engine and Brush generator have been 
installed; within twenty seconds the diesel plant starts automatically and 


reaches full power, taking over the load and preventing a costly shutdown. 


MIRRLEES, BICKERTON AND DAY LIMITED 


A member of the Hawker Siddeley Group 
HAZEL GROVE ' STOCKPORT : CHESHIRE ENGLAND 
Telephone: STEPPING HILL 3941 (14 lines) Telegrams: “‘ Mirrlees Telex, Manchester” 
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Construction. in steel 
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The constructional Department of 
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Head Wrightson produces steelwork 


peer 
cS 


for industrial constructions of all 
types, chemical, gas, iron and steel, etc. 
The lower photograph shows the 200 ft. 
Winder Tower built for the 
Rufford Colliery of the National 
Coal Board. 750 tons of steel were 
: 
used in this construction. 
The illustration above shows the 
Sinter Plant Building constructed for 


Messrs. John Summers & Co. Ltd. 


HEAD WRIGHTSON TEESDALE LTD 


TEESDALE IRON WORKS THORNABY-ON-TEES 
LONDON JOHANNESBURG 





TORONTO SYDNEY CALCUTTA 
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This rubber joint holds water 
on the world’s largest ships 


Flexible rubber expansion joints are used on 
the largest ships afloat ...the mighty aircraft 
carriers Saratoga and Forrestal, and the giant 
tankers Universe Commander and Leader. 
They are used on the water circuits of these 
ships—on the injection and discharge lines of 
the condensers and on the connecting pump 
lines. What they do is absorb movement and shock, 
insulate against vibration and noise, prevent stresses due 
to expansion and contraction, and eliminate corrosior 
by electrolysis of bolts, joints and piping. 


U.S. Expansion Joints of the spool type, 
which can be used on most kinds of pressure 
or vacuum lines—afloat or ashore—are nowin 
greatly increased production. What’s more, 
service facilities have been extended and im- 
proved. Properly installed, these joints cut out 


costly repairs...they increase the equipment’s 
operating efficiency and prolong its working 
life. Because they have proved so outstand- 
ingly successful they are now specified wher- 
ever there is a ‘difficult’ problem—in factories, 
public buildings, power plants, paper mills... 
in waterworks, sewage systems, mines...on 
ships. Light in weight, easy to install, designed 
to cope with high working pressures, U.S. Ex- 
pansion Joints are the complete answer for 
piping systems and equipment, new and old. 
Write for specifications. 


Home: The North British Rubber Company Limited. ABBey 71/35 
Export: US. Rubber International (Great Britain) Ltd ABBey 2053 


62/64 HORSEFERRY ROAD, LONDON, S.W.1! 
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em SHAFT MOUNTED GEAR UNITS - 
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COMPACT VERSATILE SPEED 
REDUCERS FOR COUNTLESS 
MACHINERY DRIVES 
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® direct mounting on the driven shaft 
® no alignment problems 


@ no slide rails 


PERFORMANCE 


@ /8 units for powers from frac- 
tional to 120 hp 





@ no baseplates 


@ no flexible couplings 
q : @ speeds from 8 to 425 rpm 
@ can be combined with other Crofts 
@ will drive horizontally, vertically 


standard products to give variable speed or at any inclined angle 


drive or much wider range of torque MANY SIZES OF THE STANDARD 


UNIT AVAILABLE FROM STOCK 
NOW 


and speed combinations 


PUBLICATION 157 
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CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
THORNBURY, BRADFORD 3, YORKSHIRE 


Telephone: 65251 (20 lines) Telegrams: ‘‘Crofters Bradford Telex’’ Telex 51186 
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COAL—LARGE AND SMALL 


The majority of the National Coal Board’s annual 
reports have directed attention to particular problems 
with which the Board has been required to deal since 
it was established in 1945. | Most of those problems have 
been associated, either directly or indirectly, with a short- 
age of coal. During the past twelve years, there have 
been several occasions when this country has been sorely 
troubled by a fuel crisis. The Board has been equally 
troubled; it has had to find ways and means of increasing 
coal production, it has had to import millions of tons of 
coal, and it has had to initiate a vast scheme of mine 
modernisation and development at a time when money, 
materials and manpower have been restricted. Certainly, 
the National Coal Board has had some hard years, years 
in which its finances have repeatedly “* run into the red,” 
but years in which it has had to strain every nerve to 
meet what has seemed to be an insatiable demand for its 
principal product ! 

It could be said, after a first glance at the 1957 report, 
published last week, that the Board has at last succeeded 
in its endeavours to overcome the coal shortage. For by 
the end of last year, the home demand for coal had 
declined, and the Board’s undistributed stocks, mainly of 
small coal, had become something of an embarrassment. 
The fall in demand was such that the combined industrial 
and domestic coal consumption last year was 5,000,000 
tons lower than in 1956. So far this year, the situation 
has been much the same. Inland coal consumption 
remains at the reduced 1957 level. Slightly lower indus- 
trial activity, the more efficient use of coal, somewhat 
higher average temperatures throughout the past twelve 
months, and a more widespread use of oil fuel are all 
influencing the demand for coal. Probably, as is suggested 
in the report, the drop in coal consumption may be only a 
temporary phase. The Board may thus reasonably expect 
inland coal consumption to expand again in the future, 
but whether it can expect the demand for large coal to 
diminish and, consequently, the demand for the smaller 
sizes to increase, is another matter. If that expectation 
were soon to be realised the Board would be well on the 
way towards solving a problem which, at present at any 
rate, is causing no little concern. A closer study of the 
report leaves the impression that the endeavours to deal 
with the “ small coal surplus ” have not so far been out- 
standingly successful. The Board realises that it “ must 
produce as much large coal as necessary,” and it says in its 
report that it ‘* must encourage consumers to take advan- 
tage of the greater supplies of small coal which will be 
available.” The production of more large coal can only 
be achieved by reducing coal breakage. Coal, of course, 
has to be broken from the solid ; as is explained in the 
report, ‘‘ degradation is inherent in coal working and, in 
general, measures to increase the amount of coal got from 
a face at a given time tend to increase the amount of small 
coal produced.” There is no single cause of degradation, 
the report adds, the main factors responsible for the 








decline in large coal production being “ the increasing 
use of explosives and the more widespread use of mech- 
anised methods of getting and transporting coal.” The 
measures which the Board is taking to secure a better 
supply of large coal include the introduction wherever 
possible of alternatives to explosives, trials of such methods 
as the infusion of water into the coalface before blasting, 
and the improvement of power-loading machines. Mean- 
while, the Board’s undistributed stocks amount to close 
upon 9,000,000 tons, nearly twice as much as a year ago. 

A reduced demand, coupled with increased production 
costs, inevitably led last year to a deterioration of the 
Board’s financial position. A deficiency of £5,300,000 
on last year’s operations meant that the Board’s accumu- 
lated deficit increased to £29,100,000. But it is important 
to note that, on capital account, the Board spent £103 
million last year, compared with £96,000,000 in 1956, 
What now bedevils the Coal Board is the fact that over 
the last eighteen months or so the pattern of demand has 
changed. But the “ smalls ” now in stock will not in all 
cases do instead of the larger sizes that are being called 
for. The Board is quite properly pressing on with the 
various measures to overcome this latest, and, in some 
ways, the most difficult problem which has faced it. But 
it is to be hoped that, in planning for the future, full con- 
sideration will be given to the recent suggestion of the 
Select Committee on Nationalised Industries that the 
Board “ should be in a position to react quickly to changes 
in circumstances and in demand.” The committee 
acknowledged that ‘ hindsight is much easier than fore- 
sight in these matters,’ but it added that “a case where 
quicker action might have saved later trouble is the problem 
of large and small coal.” The suggestion is one, we believe, 
which the Coal Board’s customers endorse. 


ANOTHER ‘“‘SPUTNIK ” 


Towards the end of last week, on May 15, the Russians 
announced the launch of another “ Sputnik.” It is very 
substantially larger than its two predecessors, as it weighs 
no less than 2919 Ib, more than 1} tons. Moreover, 
judging from illustrations which have appeared in Pravda 
and have been reproduced in the lay Press here, the 
weight may be exclusive of that of the last stage rocket. 
For the total weight of instruments and radio equipment 
amounts to 2133 Ib. This object has been established in 
an orbit very similar to those followed by the first two 
“* Sputniks.”” The period is 106 minutes, as compared with 
96-2 minutes and 103-7 minutes for the first and second 
““Sputniks” ; perigee is believed to be somewhat in excess 
of the 200km of the earlier objects and apogee is said 
to be about 2000km, substantially more than the 1000km 
and 1700km of the first two. ‘“ Sputnik 2” remained in 
orbit nearly five months, and it therefore seems reasonable 
to suppose that the new object, whose period is slightly 
longer, will circle the earth for at least six months or so, 
and possibly for twelve. ‘‘ Sputnik 3 ” is conical in shape, 
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nearly 12ft long and some 70in in diameter at its base. 
The Russians say that it carries apparatus for measuring 
the pressure and composition of the atmosphere, the 
concentration of positive ions, the intensity of gravity 
and the intensity of radiation from the sun ; and thermo- 
meters for measuring temperature. Power for its radio 
transmitter is provided by solar batteries. 

The Russians continue to attain wonders in setting up 
artificial satellites and their rate of progress is really 
startling. On October 4 last year they established the 
first in orbit. It weighed 180 lb, some ten times more 
than the ‘“ Vanguard” satellite the Americans were 
then planning, and still are planning, to set up. A 
month later they sent up an object weighing half-a-ton; 
but that weight was inclusive of the burnt-out last stage 
rocket. Now they have established a satellite in orbit 
weighing 1} tons. It is a very remarkable achievement. 
Certainly it far surpasses that of the Americans in estab- 
lishing two very small objects, “* Explorer’ and “ Van- 
guard,” respectively, in orbits of relatively high energy 
with perigees 350km and 650km above the earth and lives 
extending to five years or more. But the question 
can certainly be asked why the Russians have gone to 
the immense expense of establishing so massive an object 
in orbit. Because the Americans are apparently well in 
advance of the Soviets in the design of miniature 
instruments, it is probable that their relatively tiny 
satellites will provide about as much information for 
the International Geophysical Year as the much larger 
Russian ones. For ordinary scientific purposes there 
seems to be no object, therefore, in establishing in 
orbit such massive affairs as “ Sputnik 3.” No doubt 
part of the Russians’ object is political. Notice is being 
served that an inter-continental ballistic missile could 
carry a substantial warhead ! More probably, perhaps, 
the Russians are thinking in terms of a manned satellite 
or of flinging a substantial object clean off the earth. 
If so how soon will it be before they regard it as pro- 
fitable to land a rocket on the Moon or make one 
circulate around it ? Are they, we wonder, sufficiently 
advanced in the design of instruments to make such a 
project worth while ? 


PRESSING ON WITH NUCLEAR POWER 


While the only two world powers that can afford it are 
seeking for the stars, hurling ever heavier and more 
complicated satellites into orbit, Britain still draws the 
attention of the nations to its steady progress in the 
development and use of nuclear energy. Both in the 
application of techniques already devised, and in the more 
fundamental work that may lead still further, the United 
Kingdom continues to enhance its reputation. This was 
well illustrated last Saturday when that internationally 
sought-after speaker, Sir John Cockcroft, addressed the 
BEAMA Conference in Brussels on nuclear power in 
the future. Though his subject was that which is yet to 
be, Sir John devoted a considerable part of his attention 
to the present and the recent past. He dwelt on the 
experience that this country has gained at Calder Hall 
and elsewhere, and upon the considerable nuclear power 
programme that is now being translated from plan into 
practice. He was able to describe the few minor diffi- 
culties that have arisen in the operation of the world’s first 
nuclear power station, and to show how these, trivial 
though they may seem against the backcloth of success, 
each yield steadily to the patience of the engineer and 
the scientist. Experience of two years’ operation, he was 
able to say, had shown that the original design had been 


on the conservative side, and an output 10 per cent 
greater than was first envisaged can now be achieved with 
comfort. Furthermore, the second reactor at Calder 
Hall had been operated at a load factor higher than that 
which is normal for conventional power stations, and the 
rate of change of power level is just as fast as in a con- 
ventional station. 

Sir John sounded one or two notes of caution on costs. 
While technical development should be rapid enough to 
bring the cost of nuclear power in Britain to equality with 
the cost of coal power in 1962, load factor is expected to 
fall from 80 per cent to about 70 per cent in the late 
*sixties, and it is therefore very necessary to cut down 
capital costs further. He alluded repeatedly to the fact 
that nuclear stations are intended only for base-load 
operation, but made no reference to the problems that 
may arise when, later on, the older nuclear stations 
become the least efficient technically, and therefore appear 
the least well qualified to supply the base load. But 
inflation may solve that problem. Under an inflationary 
economy, the early and technically inefficient plant may 
have cost so comparatively few millions of pounds 
relative to newer and more technically efficient plants that 
financially it may still prove the more economic ! 


H.M.S. “ PORPOISE ” 


Oxygen replenishment and carbon dioxide and hydrogen 
eliminators make it possible nowadays for the crew of a 
submarine to remain totally submerged for several days. 
But if she is propelled by electric motors, it is her batteries 
which set the limit to the time she can remain submerged 
—unless she stays still on the bottom. Thus, for over 
forty years after the submarine began to form a unit of 
the world’s navies, she was only able to use her maximum 
speed of about 9 or 10 knots for upwards of an hour and 
to patrol at from | to 2 knots for some forty-eight hours. 
It was also difficult for her to evade anti-submarine 
escorting vessels with a speed of 18 or 19 knots once 
they had gained asdic contact with her. And by the 
middle of 1943, radar—and particularly airborne radar— 
combined with convoy escort carriers, had made it 
impossible for U-boats to remain on the surface 
either by day or night, whether to charge the batteries 
or to follow and shadow a convoy preparatory to carrying 
out a “wolf pack” attack on the surface at night. 
The German answer was to start building well-streamlined 
submarines equipped with many more storage cells than 
were carried by their predecessors. The increased power 
gave them a maximum speed of 16 knots for about an 
hour, when the battery was exhausted. Moreover, the 
greatly increased capacity of the battery enabled these 
“Type XXI” boats—as they were called—to proceed 
for ninety hours at 5 knots and for several days at their 
patrolling speed of 14 knots. They were also equipped 
with the Schnorkel breathing tube and thus used their 
diesel engines when submerged at periscope depth, 
either for charging their batteries or for making a passage 
at 10 knots. There is little doubt that these submarines 
would have presented a serious problem to the Allies. 
But, thanks to the bombing and to their many and 
varied teething troubles, very few of them were opera- 
tional or efficient before the war ended. 

They represented a great advance on the standard 
overseas submarine and led to considerable discussion in 
Parliament, in the years before the rearmament pro- 
gramme, on the urgent need for replacing our 18/19-knot 
war-time frigates and for other improved anti-submarine 
measures. It should be noted in this connection that to 
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have any hope of maintaining continuous contact with a 
submerged submarine, an anti-submarine vessel must 
have a considerable excess of speed. Moreover, in those 
days the latter’s asdic installation was not efficient when 
her speed was in excess of 18 knots. A further result 
was the decision, in both the Royal Navy and the United 
States Navy, to equip existing submarines with the 
Snort—a much improved version of the Schnorkel— 
to give them better streamlining and to do everything 
practicable to increase their speed. But without complete 
rebuilding, the battery power of existing submarines 
could not be greatly increased. It is in this respect that 
the “* Porpoise ”—launched in April, 1956, and recently 
commissioned for service (two years later)—is of such 
importance. For it is clear from the Admiralty announce- 
ment at her commissioning that she has at least as good 
qualities as the Germans claimed for their “‘ Type XXI.” 
She is propelled on the surface, or when snorting, by 
diesel-electric drive from Admiralty standard range 
engines, and from a large battery driving the motors 
when submerged. ‘“* Her hull and superstructure reflect 
her capabilities of high underwater speed and great 
diving depth.”’ Stress is also laid on her long endurance, 
both on the surface and submerged. The Snort 
equipment has been designed to operate in rough sea 
conditions, which means that the difficulties experienced 
by the Germans with their Schnorkel have been largely 
overcome. The cost and tonnage of the nuclear-powered 
submarine “‘ Dreadnought” are not known. But her 
size will no doubt be approximately that of the United 
States 2200-ton nuclear-powered submarine ‘ Skate,” 
which cost at least £15,000,000 to build. The very great 
advantages of nuclear propulsion are obvious, but until 
this country can afford to build underwater craft of this 
kind, while providing the necessary surface fleet to safe- 
guard her sea communications, H.M.S. ‘ Porpoise ” and 
her seven sisters still building will provide the best possible 
alternative. 


PERIODIC TESTING OF MOTOR VEHICLES 


Now that the White Paper containing the proposals 
of the Government for the periodic testing of motor 
vehicles has been published, it can be seen that the scheme 
is in many respects half-baked. We see explicitly stated, 
for example, the intention eventually to extend the scheme 
to all vehicles. But surely the results of the initial limited 
application should be examined first to see whether the 
expectations of reduced transport costs and accident 
rates are, in fact, realised before any plans are made for 
extending the scheme ? Moreover, in reading the body 
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of the paper, it becomes clear that the scheme does not 
spring, as might have been expected, from recent advances 
in non-destructive testing ; nor from highly accurate port- 
able instrumentation, enabling acceleration about all 
axes to be measured at speed ; nor from recent advances 
in human engineering, showing what stimuli are necessary 
and what lags are tolerable in a control loop containing 
a human operator; nor even from a need on the part of 
operators and designers for objective information about 
rates of deterioration and frequency of failure in service. 
The scheme proposes simply that a check shall be made 
whether a vehicle continues, as it grows older, to comply 
with existing statutory requirements, and a definite 
standard of braking performance is defined. But since the 
latter is specified in terms of a stop from 20 m.p.h., it is 
unlikely to prove a severe test of the suspension, brake 
heat dissipation rate, or driver’s skill! Furthermore, it 
appears to be permissible to carry out a test not on the road 
but on a brake testing machine so that suspension weak- 
nesses and the effects of transfer of weight, &c., will not 
show up. What must be emphasised is that this scheme 
demands that the vehicle operator shall show not neces- 
sarily that his vehicle is safe, but that it continues to 
comply mechanically with the law. Additionally it strikes 
us as particularly bad that compliance with the law is to 
depend upon a conception by individual garage men 
of the meaning of such terms as “ reasonable,” ** exces- 
sive,” “* serious ’’ and ** correct,” as applied to the amount 
of wear or of free play, or of alignment of working parts. 
It is alleged that some 20 per cent of all vehicles contra- 
vene the relevant statutes. But as these 20 per cent of all 
vehicles apparently cause only about 2 per cent of the 
accidents a commentator is logically driven either to 
doubt the allegation or to doubt whether some of the 
legal standards with which vehicles are to be forced to 
comply have very much relevance to the causation of 
accidents. We do not doubt the desirability of ensuring 
that any vehicle using the roads is in good repair and 
capable of being driven safely at any speed it is able to 
reach. But we do doubt whether the methods of test 
proposed will achieve the desired result. We are also 
inclined to doubt whether a vehicle in poor condition 
can really be classed as inherently dangerous. Does not 
everything depend upon how it is driven ? For a very 
fast new car in perfect condition in the hands of a novice 
is much less likely to be safe than a twenty-year-old crock 
under the control of a veteran driver. Of course we 
can never be sure that it is not the novice who is driving 
the old crock! But the element of danger it will be 
noticed is connected not with the vehicle but with its 
driver. 





“THE NUNEATON RAILWAY ACCIDENT ” 

“ This frightful occurrence, which happened to the *‘ Scotch Express * 
on the 10th instant, presents features entirely new in the history of 
railway accidents in these islands, though common enough on Trans- 
atlantic railroads.... The facts are briefly these : The train, con- 
sisting of — carriages, set out at 9 a.m. as usual, and reached Rugby 
at its usual hour. When at a point about thirteen miles and a half 
from Rugby, and a mile south of Nuneaton, the driver suddenly 
caught sight of a cow upon the six-feet space in the act of crossing to 
the down line, on which the train was running at forty miles per hour, 
the usual speed. The driver immediately shut off his steam, ordered the 
fireman to apply the brake, whistled to the guards, who also imme- 
diately enstiod their brakes, but in the next instant the engine struck 
the cow, became clogged by the horns and the hide of the animal, and 
breaking away from the carriages, remained on the line with the tender 
and the last van. The carriages, having broken their couplings some 
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forty yards from the point of collision, toppled over on either side 
down the shallow embankment, killing three of the passengers, and 
injuring severely several others. 

“ The facts disclosed on the inquest clearly exonerate those in charge 
of the train from all blame. They were evidently on the alert, and 
with the utmost promptitude took means for stopping the train, which 
on the instant appeared to them the only course open.... But how 
came the cow on the line at all 2... Whilst of course English railroads 
are not a hundredth part so liable to occurrences of this kind as those 
of America, yet it does strike us that it is just worth the consideration 
of our locomotive superintendents whether the remote possibility of a 
casualty of this sort is not sufficiently imminent to warrant the employ- 
ment of some modification of the American ‘ cow catcher’ in front 
of our engines. It is not a handsome appendage we admit, but suffi- 
ciently useful nevertheless. And it seems worth consideration whether 
its main use could be secured whilst some of its ugliness is avoided.” 
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INTERNATIONAL & UNIVERSAL EXHIBITION 


—BRUSSELS 


No. VI 


~ TEEL is the dominant structural material at Brussels ; it is used both in 
the normal manner with structural steel sections, or in various novel 
forms of lightweight construction. This week’s article is concentrated entirely 


on examples of steel structures, starting with a description of the “ Atomium,”’ 


the huge centre-piece of the exhibition. 


structure, which has the outline of a cube, positioned with one diagonal 
vertical, with spheres placed at each corner of the cube and at its centre. 
Many of the national pavilions are built of steel and glass and are very success- 
ful architecturally ; they are not mentioned here, however, since they do not 


have great interest in a purely technical sense to the engineer. 


HE symbolism behind the * Atomium ” 

is by now well known. The structure is 
shaped as a cube, positioned with one 
diagonal vertical, and with spheres at each 
corner of the cube and at the centre all 
connected by tubes. The spheres represent 
atoms of iron in an iron crystal, all magnified 
many millions of times. The spheres are 
large enough to contain restaurants or exhi- 
bitions, and the tubes large enough to con- 
tain escalators or lifts. Thus the side length 
of the basic cube is 47m. It is principally 
this enormous size which makes the “* Atom- 
ium” an effective centre piece for the exhibi- 
tion, and it is, indeed, prominent from many 
parts of Brussels. The 


spheres are clad in 
aluminium which has 
been given a_ high 


lustre by electrochemi- 
cal polishing ; by 
contrast, the tubes 
between them are light 
grey. Some principal 
dimensions are given 
in the table. 

The structural steel 
used in its construction 
has a high elastic limit 
of 35 kg per square 
millimetre, and an 
ultimate strength of 
55 kg per square milli- 
metre (A.52. HS steel 
and Bel. Corten) and 
the assembly is welded. 
The lowest sphere is 
carried on a ring of 


steel columns _ sur- 
rounding the central 
tube which extends 


down to the substruct- pinned at 
The three outer 
spheres connected 
with the one at the 
base are each carried on an inclined support- 
ing strut—the bipods referred to in the table. 
These struts are hinged at ground level, thus 
enabling the cube to behave monolithically. 
Foundations are of reinforced concrete 


ure. 


( Continued from page 725, May 16) 


The heading illustration shows this 


An early stage in the erection of the ‘* Atomium.”’ 

the base, and will rest against the tube shown to the right of 

it. The panelling of the light-alloy cladding on the sphere is composed 
of spherical triangles and bands in which the lights are placed 
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and cast in situ piles. The piles are up to 
174m long and carry working loads of 55 


tonnes each. A SO per cent overload test of 


the piles gave a settlement of 1-2mm, the 
allowable figure being 2-5mm. The bipods 
were brought to the site in halves, and a 
riveted site joint was made down the centre 
of each of them; apart from this joint they 
are composed of plates built up into box and 
channel-like shapes by welding. The spheres 
each consist primarily of twelve semi- 
circular box-section ribs, radiating from top 
and bottom of the sphere. A secondary 
framework of scantlings completes the steel 
structure of the spheres. The tubes are 





The bipod support is 


6mm _ thick, except for the central tube 
which is 12mm thick. The skin of each 
tube is load-bearing, and stiffeners are welded 
on to prevent buckling and ovalisation. 

Phases in the erection of the “Atomium”’ are 





shown in the illustrations. The lowest sphere 
and the lower part of the vertical tube were 
first built. Then, each bipod was lifted into 
position and held (its base is pinned) until 
the tube between it and the sphere was in 
place. One of our illustrations shows the 
cradle of steel which rests on the top of each 
bipod and carries the sphere at that point. 
With the three “* bipod spheres ”’ in position, 
connection to the central sphere of the 
** Atomium ”’ was then straightforward. Then 


Some Principal Dimensions of the ‘* Atomium” 


Side length of basic cube 47m 
Total height of structure 110m 
Diameter of spheres . 18m 
Diameter of connecting tubes 3m 
Distance between spheres : 

along edge of cube 29m 

along diagonal 22m 
Distance between bipod supports 90m 
Height of bipod supports 30m 
Height of three upper spheres 80m 
Diameter of circular building at the base 26n 


Total weight of steel framework 2300 tonnes 


the vertical tube was extended and the top- 
most sphere built on it. The three outer 
spheres at the higher level were then erected 
in turn, each one resting on an erection mast 
until completion. Our illustration shows the 
extensive use of guys, the positioning of 
derricks, and the joint between three tubes 
before the sphere is built round it. 

The aluminium alloy cladding of the 
spheres presented one of the special diffi- 
culties of construction. Geometrically, nine 
great circles divide the sphere into forty-eight 
equal or symmetrical spherical triangles. 
The light alloy sheet was formed into shapes 
corresponding to these triangles, allowing 
also for illumination, since the basic symbol- 
ism is taken a step further by the lighting 
effects on the spheres, which represent elec- 
trons moving round an atomic nucleus. The 
edges of the light alloy panels are stiffened, 
and the method of fixing to the steel primary 
structure allows for the differing elastic 
properties of the two metals. 

The “‘ Atomium”’ is largely due to the 
combined resources of the Belgian iron and 
steel and non-ferrous metal industries, and 
these industries formed a special company to 
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build it. The idea of the *‘ Atomium ”’ is due 
to Monsieur Waterkeyn who carried out 
the basic design; the architect was 
Monsieur Polak, and the consulting engin- 
neers Messrs. Beckers Joukoff and Daniel. 
Four contractors carried out the construc- 
tional work, namely : Ateliers Metal!urgiques 
de Nivelles ; Ateliers de Jambes-Namur ; 
Ateliers Nobels-Peelman and La Construction 
Soudée. 


THE PAVILION OF EUROPE 


Another example of a doubly-curved roof 


built in steel is the pavilion built jointly for 
the O.E.E.C. organisation and the Council 
of Europe. Here again, the roof construc- 
tion is very light, and there are two principal 
supporting points which are outside the 
elliptical floor-plan of the building, so as to 
create an illusion of lightness. The general 
effect aimed at is that of a transparent cover 
for the exhibits within. The principal dimen- 
sions and the general form of construction, 
together with certain constructional details, 
are shown in the drawing overleaf. 

The two supporting points are in fact 
pylons of structural steel, braced in the form 
shown in outline in the drawing, and the roof 
is hung between them, from steel rods in 
tension. The space inside the building is 
thus completely free, and the structural loads 
are concentrated on groups of piles under the 
legs of the two pylons. In each group, there 
are fourteen piles in compression, and twenty- 
four in tension ; the piles are cast in situ and 
are 15m to 17m long. The concentration of 
load at few supporting points is character- 
istic of the designs at Brussels, and is partly 
because of the ground conditions at the 
exhibition site. 

The ** convex *’ curve of the roof is at nght 
angles to the axis of the two pylons, and is 
formed by a set of roof beams—numbered in 
the drawing—of diamond-shaped cross sec- 
tion and of triangulated construction. 
Two sets of seventeen steel rods—-one set 
above and one below the cross beams—run 
between the supporting pylons, and fan 
out in the manner shown, so that the roof is 
hung from them. These rods are welded to 
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Erection of the *‘ Atomium ”’ well advanced ; note the extensive use of 
mounted in the central tube and the topmost sphere. , 
is not started in this view) are carried on temporary supports during erection. 
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Roof of the British Industries Pavilion. 


The walls of the building form an uninterrupted expanse of 


glass, which, with the mushroom effect of the folded slab roof, as shown here, and the wide spacing 
of the columns, gives a very light appearance 


the cross beams. An edge-beam truss in the 
plane of the roof gives stability against side 
loads ; it is N-braced. The roof is propped 
near the ends of the cross beams by a series 
of stayed tubular steel shores, pinned at top 
and bottom. The horizontal load at the top 
of each of the pylons is computed at 56 
tonnes under the dead weight of the building 
and 180 tonnes with maximum snow load. 
This form of construction is very flexible, so 
a roof capable of sustaining some movement 
was thought to be essential. The roof is 
made up of cross wires, as shown in the 
drawing, on which wire netting is laid, and 
then a plastics solution, used in the “* cocoon- 
ing ’’ process, is sprayed on to the netting. 





guy 
The three outer spheres at 


of a sphere and a junction of three tubes is well shown here 





The aerodynamic behaviour of the roof was 
checked in a wind tunnel and some econo- 
mies were introduced as a result. The total 
weight of steel in the building is 171 tonnes, 
and its volume is 30,000 cubic metres ; and 
a “specific steel consumption” of 5-7 kg 
per cubic metre is quoted for the building. 
The floor area is 2200 square metres. 

Erection of the building was completed in 
four weeks. The contractors were Waagner- 
Biro and Alpine-Montan Werk Zeltweg. 
The architect was Dr. Schwanzer. The 
structural calculations were carried out by 
Dr. R. Krapfenbauer, from a basic design 
due to Dr. Schon. 

THE BRITISH BUILDINGS 


The basic idea behind the British buildings 
is novel when compared with other buildings 
at the Exhibition. Generally, the aim has 
been to design a building as spectacular or as 
bizarre as funds and imagination permitted. 
By contrast, the British buildings in the 
Government’s section are modestly func 
tional ; they have been designed rather with 
the approach which would characterise the 
design of a factory roof which protects an 
installation of plant the extent of which was 
the first consideration. In the British 
Government’s section, the first thing decided 
upon was the display. The buildings were 
then conceived to give an adequate cover, 
and to create an architectural mood, both of 
which served the primary element—the dis- 
play itself. The first part of the display is of 
“tradition” and demanded a churchlike 
atmosphere, subdued and awesome, which 
the crystalline hall provides. The second part 
shows contemporary achievement, so a light 
construction was chosen. The third large 
building—the industria] pavilion—lies rather 
outside this general scheme ; it is, however, 
a light and graceful hall, with a continuous 
expanse of glass forming the four sides. 

The structural design of these buildings 
has already been described in THe ENGINEER 
(in our issue of November 29 last, pages 801 
and 802), but a brief reminder of some out- 
standing points may not be out of place. 
The crystalline hall, which is by now a well- 
known building, has three “ spires "—square- 
based pyramids—each 69ft high and 37ft 
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PART PLAN OF ROOF. 


Constructional details of the Pavilion of Europe. The building 
end. The pylons are of normal structural steel sections ; one 


square at the base. Each side of the pyramid 
comprises a “folded slab,” constructed in 
timber with a load-bearing skin on each face 
of the slabs. This building and the Federa- 
tion of British Industries’ pavilion are both 
excellent examples of the folded slab system 
of design, described in our earlier article. 
The principles behind this form of con- 
struction envisage three-dimensional load- 
carrying properties, achieved by a series of 
flat slabs, mutually inclined, and with a 
rigid connection at each junction of two 
slabs. A shearing force will develop along 
this junction and must be resisted, so that 
both slabs deflect equally at the junction. 
Applied forces can then be resolved into 
components parallel to the plane of each 
slab. Each slab is, of course, stiff in its own 
plane, and by the “ folding” configuration 


and coupling the slabs together, stiffness 
perpendicular to any one slab is also achieved. 
























































The gracefulness which can be obtained by 
building a roof on this principle is well 
shown by the industrial pavilion, part of the 
interior of the roof of which is shown in 
the illustration. 

The building is carried on six columns ; 
four arch ribs radiate from each column. 
Warren girders, at varying inclinations, span 
between the ribs as folded slabs, and also 
act as ring ties, tying together the “* mush- 
room ”’ of the four ribs springing from each 
of the.columns. The roof surface resulting 
from this design is very satisfactory, both 
from inside and outside the building ; it is, 
in fact, overlooked from another part of the 
Exhibition, and a satisfactory appearance 
from that viewpoint was one of the aims of 
the design. 

The second building in the Government's 
section to which we have already referred— 
the hall of technology—is noteworthy for the 
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is elliptical in shape and its roof is hung from tie rods, carried on two pylons, one at each 
of them is shown in outline in the upper views. Construction of the roof is completed by a 
wire on to which a plastics material is sprayed 


clean lines of the roof and the wide spans 
between columns. The roof is built in a 
particularly apt way for an exhibition hall ; 
it comprises a “ space deck” a proprietary 
system of building up a space frame from 
standard elements (principally tetrahedral 
frames in tubular steel) which are bolted 
together, and under which the column spac- 
ing can be varied, within certain limits, to 
suit the architect’s demands. Further, the 
roof can be dismantled and used again. In 
this particular case the hall is low and wide, 
and there are no internal columns. 

The architects for these three buildings 
were Messrs. Howard Lobb and Partners for 
the Government buildings, and Mr. E. Mills 
for the Federation of British Industries’ 
pavilion. In all three cases the structural 
engineering consultant was Messrs. F. J. 
Samuely and Partners, and the main con- 
tractors Richard Costain, Ltd. 
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Extensions to Mina-Al-Ahmadi 
Refinery 


By E. LAWSON LOMAX 


HE extensions to the Mina-Al-Ahmadi 
Refinery of the Kuwait Oil Company, 
Ltd., costing £14,000,000, were officially 
commissioned on March 12 by H.H. Shaikh 
Sir Abdulla al Salem al Sabah, K.C.M.G., 


C.L.E., Ruler of Kuwait, in the presence of 


representatives from Middle East countries 
and visitors from Western overseas countries, 
as guests of the company and its managing 
director, Mr. C. A. P. Southwell. We 
reproduce herewith a map of Kuwait showing 
the oilfields and pipelines. 

This refinery was first commissioned in 
November, 1949, with a capacity of 25,000 
barrels per day, and in 1952 the capacity was 
raised to 30,000 barrels per day. In 1953, the 
manufacture of bitumen for the State’s and 
company’s roads was started, and in 1956, 


plant was installed for the manufacture of 


aviation turbine kerosene. 

From 1947 to 1957, the number of auto- 
mobiles in Kuwait increased from 1000 to 
20,000 and consequently the internal con- 
sumption of gasolene has increased to such 
an extent as to render larger production 
necessary ; which production must also 
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Map of Kuwait showing oilfields and pipelines 


include gasolene of higher quality, suitable for 
the high compression ratio engines installed 
in many modern cars. A further reason for 
these extensions is the increasing demand for 
marine diesel and residual fuel oil for ship’s 
bunkers. In 1951, 1735 tankers were loaded, 
but by 1957 this total had risen to 2567, with 
a loading capacity of about 55,000,000 tons 
of crude oil. 

The extensions were therefore planned to 
take care of the various increases in demand 
and to allow certain margins of products for 
export, and they follow the present trend for 
new refinery constructions, where the pro- 
duction of fuels is predominant. The expan- 
sion projects will raise the throughput capa- 
city from 30,000 barrels per day to 190,000 
barrels per day, or about 9,500,000 tons per 
annum. The main section is the erection 
of two 80,000 barrels per day crude oil 


distillation units, illustrated herewith, each 
fitted with a gasolene stabiliser, which, 
individually, can also act as a_ stabi- 
liser for the gasolene produced in the 
original 30,000 barrels per day unit. In 
December, 1957, this original unit was shut 


down in order that the 
i 
AS} 


necessary connections 
« hh. 


could be made with 
Tk 







the new plant; the 
first new unit was put 
into commission in 
January, 1958, and the 
second in February. 
Both units were de- 
signed by E. B. Badger 
and Sons, Ltd., the 
designers of the 
original unit. Products 
from the two new 
units will be straight 
run motor spirit, kero- 
sene, gas oil, marine 
diesel oil and light and 
heavy residual fuel. 

The heaters in each 
unit are two conven- 
tional tube stills, ar- 
ranged to work in 
parallel, the flow 
through each being 
split into six parallel 
passes. The crude oil, 
after passing through 
the heat exchangers, 
enters the tube stills 
at 390 deg. Fah. 
and leaves to the 
fractionation column at 600 deg. Fah. Gas 
from the fields, debutanised overheads from 
the stabilisers or fuel oil are used to fire the 
furnaces. 

The fractionation columns are 144ft high 
by 22ft diameter, with twenty-nine bubble caps 
and a 5ft packed section above the feed entrance 
from the tube stills and a seven-tray stripping 
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section below this entrance. Overheads or 
straight run distillates go to the stabiliser at 
approximately 257 deg. Fah.,and side streams 
of heavier products are taken off at tempera- 
tures ranging from 360 deg. to 565 deg. 
Fah. The yields of products from these 
plants will be approximately 20 to 25 per cent 
gasolene, 10 to 20 per cent middle distillates 
and 50 to 60 per cent residual fuel oils. The 
stabilisers on each plant are 81ft high with 
thirty bubble trays. The overhead gas is used 
as fuel in the furnaces. 

As Kuwait crude is corrosive, anti-corro- 
sion measures are taken in the distillation 
units, and involve the use of caustic soda, 


ie At} 


j cate 
! 





in DY \ 






| 


North pier under construction at Mina-Al-Ahmadi 


ammonia and a film-forming inhibitor. All 
process pumps are electrically driven. Motors 
of over 50 h.p. are run from a supply at 3-3kV, 
and the smaller motors at 440V. 

The second part of the expansion scheme, 
which is scheduled for completion by the end 
of 1958, is the installation of plant for the 
up-grading of the octane rating of the motor 


General view showing new crude distillation units 
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spirit to satisfy the demands of the high 
compression ratio engines fitted into modern 
U.S. cars. This plant will up-grade 4000 
barrels per day of a naphtha fraction by 
catalytic reforming, and consists of :-— 

A prefractionation plant to treat 7500 
barrels per day straight run spirit to produce 
4000 barrels per day of naphtha charge stock; 
a 4000 barrels per day “* Hydrobon ” catalytic 
desulphurisation unit designed and licensed 
by Universal Oil Products Company; a 
Universal Oil Products Company ** Platform- 
ing *’ unit, with a stabiliser and the necessary 
furnaces, compressors, and other auxiliaries. 

AUXILIARY FACILITIES 

There are sixteen new storage tanks, eight 
of them, measuring 168ft in diameter by 
54ft high, having a capacity of 210,000 
barrels; two have floating roofs for crude 
storage. Only small capacity run-down stor- 
age has been provided for the distillation 
units, as in-line continuous blending is 
installed for the various fuels which are 
delivered on-grade to the storage tanks. This 
in-line blending system is controlled by 
interlocked motorised valves, so that no oil 
can be charged into a storage tank from which 
oil at the same time is being drawn and vice 
versa. To meet the additional requirements 
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for power, three new boilers of 80,000 Ib per 
hour capacity, burning natural gas from the 
fields, have been installed and two turbo- 
generators of a total capacity of 15,000kW. 

The sea-water cooling system has been 
almost completely renewed, the existing sea- 
water pumps being removed and replaced by 
eight new units, and a new sea-water pumping 
basin, fitted with travelling band screens, has 
also been installed. The sea-water being 
highly corrosive, maximum use has_ been 
made of buried cement-asSestos pipe in the 
main cooling water lines. For fire-fighting 
purposes a complete new fire water system 
has been laid out with ring mains. These 
mains are kept at a pressure of 55\b per 
square inch gauge, and when called into use 
the pressure is raised to 150 Ib per square inch 
gauge by diesel-driven pumps delivering 3000 
gallons per minute. 

For the loading of tankers a new north jetty 
is in course of construction, as shown in the 
illustration, and initially it will have four 
loading berths at each of which super-tankers 
can be accommodated. 

Bechtel International Corporation, U.S.A., 
in conjunction with George Wimpey and Co., 
London, are the main contractors for the 
engineering and erection of the plant. 


for the Future 


Two addresses were given to delegates attending the 1958 British Electrical 
Conferencet held in Brussels last week, under the chairmanship of Sir Vincent 


de Ferranti. 


The second address, by Sir John Cockcroft,* outlined what Great 


Britain has done, and is doing, to develop means of generating nuclear power 
cheaply so that in 1962 when the Hinkley Point station is commissioned the 
cost of power should be competitive with that from coal-fired stations ; there- 


after the costs should fall in favour of nuclear power. 


Sir John’s survey ranged 


from short term to long term prospects, and he referred to the next steps with 
*“ ZETA,” and beyond, twenty years or more ahead, when fusion reactors would 


supplement fission reactors. 


RITAIN has by now had two years of 

practical operating experience on the 
world’s first full-scale nuclear power station. 
[he Calder Hall nuclear power station 
obtains the heat equivalent of 180MW from 
each of two graphite moderated, CO, cooled 
reactors. Each reactor contains 130 tons of 
uranium metal bars sheathed in “* Magnox ” 
cans and these fuel elements operate at a 
surface temperature of 408 deg. Cent. The 
CO, leaves the reactor at a temperature of 
336 deg. Cent. and passes through one of 
four heat exchangers where steam is raised 
at a temperature of 313 deg. Cent. and a 
pressure of 210 Ib per square inch (14-76 kg 
per square centimetre). The steam is fed to 
turbo-generators which generate a gross 
output of 9OMW, of which ISMW is used 
internally to drive CO, circulators and 
auxiliaries, so the net output of the station is 
75MW. 

Experience of two years of operation has 
shown that the design has been conservative 
and that a 10 per cent greater output can be 
comfortably achieved. Calder Hall operates 
as a base load station for the electricity 
authority and is subject to their central load 
control. The operational load factor has 
been high. The second reactor has achieved 
a load factor higher than the normal load 
factor of conventional power stations and is 
shut down mainly for planned maintenance 
operations on conventional components at 
week-ends. ; er, 

Nevertheless, flexibility of operation is an 


° Member for Scientific Research, United Kingdom Atomic 
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Abstracts from Sir John’s address are given here. 


important characteristic. The power levels 
can be increased at the rate of 1OMW 
thermal per minute, the limit being set by 
thermal stresses. The usual operational rates 
are limited to SMW per minute, so that it is 
possible to increase load from 30MW to 
180MW in half an hour. This is just as fast 
as a conventional power station. 

During fifteen months of operation of the 
first charge of No. 1 reactor at Calder Hall, 
only three fuel elements out of 10,000 devel- 
oped slight leaks in the “* Magnox ”’ sheath. 
This resulted in a slow in-leakage of carbon 
dioxide leading to slow oxidation of the 
uranium metal and a corresponding small 
out-leakage of fission products into the 
circulating gas. The leakage is detected by 
electronic devices which periodically sniff a 
sample of gas from each channel, and any 
radioactive content is plotted on pen 
recorders. The radioactivity increases only 
slowly with time, so there is no urgency to 
change the defective fuel elements and it can 
be done at the next regular maintenance 
period. The faulty fuel elements are stacked 
under water because they are radioactive and 
are then examined by radiography. The out- 
line of the uranium fuel element is then 
clearly seen and it is usually possible to see a 
slight bulge caused by the oxidation. The 
fine crack responsible for the fault is difficult 
to see. It appears that the very slow expan- 
sion of the uranium fuel due to irradiation 
can strain the “* Magnox ” can sufficiently to 
cause a few such faults to develop. We are 
changing the grain size to increase the 
ductility of the “* Magnox ”’ and this ought to 
cure this small trouble. 
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Our experience with the fuel elements of 
the second reactor has been broadly similar. 
However, our experience has so far been 
limited to about one-fifth of the radiation 
exposure which will be required in the 
Electricity Authority reactors—when fuel 
elements should stay in the reactors for four 
or five years. Experience of this kind 
inevitably takes time to acquire. We can, 
however, shorten the time required to obtain 
this experience by increasing the heat ratings 
of a batch of fuel elements by using enriched 
uranium fuel. We are going to use the Calder 
Hall reactors to obtain this accelerated 
experience. 

We have also gained experience in the 
magnitude of the CO,-graphite reaction lead- 
ing to carbon monoxide. Experiments in the 
Harwell research reactor ““ BEPO” had shown 
that radiation can increase the rate of the 
reaction a thousand-fold over the thermal 
component of the reaction. Experience at 
Calder Hall shows that the concentration of 
carbon monoxide increases on start-up and 
then flattens off at a fraction of | per cent. 
This agrees with the predicted result and 
does not present any problems. 

We are also accumulating experience on the 
rate at which energy is stored in graphite by 
the displacement of atoms from their normal 
positions. Samples of graphite are with- 
drawn periodically and the amount of 
energy stored is measured. The present indi- 
cations are that it will be three to five years 
before the stored energy reaches a level at 
which it will be advisable to anneal the 
graphite to release this energy. A method 
similar to that recently used at Harwell to 
release the energy in the research reactor 
‘“*BEPO” can be used. The Calder Hall design 
provides for raising the temperature of the 
graphite by recirculating part of the CO, 
without passing through the heat exchanger. 
This will allow the energy to be released 
under conditions of coolant flow which 
would make any excessive temperature rise 
impossible. The closed circuit of the Calder 
Hall reactor provides an additional safe- 
guard. We do not think, therefore, that the 
oe energy presents any problem in Calder 

all. 

We are also using Calder Hall to gain 
experience in the power and temperature 
transients which could follow any fault con- 
ditions in this type of reactor. We are also 
studying the small changes produced by 
neutron irradiation in the brittle-fracture 
characteristics of the steel used in the pressure 
vessel. These studies will ensure that the 
pressure vessels are at all times operated 
under safe conditions. 

All these investigations are being used to 
provide information for the design of the 
next generation of nuclear power stations 
which is being built by British industry for 
the Electricity Authorities. The Calder Hall 
experience has enabled major steps forward 
in design to be made. Thus the experience 
of welding on site the large reactor pressure 
vessels made from steel plate 2in (50-8mm) 
thick gave the boiler makers confidence that 
they could fabricate on site pressure vessels 
of much larger size made from 3in (76-2mm) 
plate. So the Berkeley and Hunterston power 
stations will have spherical pressure vessels 
70ft (21:3m) in diameter and the Bradwell 
station will have cylindrical reactor vessels 
50ft (15-2m) in diameter. The larger graphite 
core which can be accommodated enables the 
amount of uranium in the fuel elements to be 
doubled. A further advantage comes from 
the greater wall thickness, since the gas 
pressure can be raised by about 50 per cent 
This, together with an increase of the opera t- 
ing temperature of the fuel elements and 
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improvements to the heat transfer surfaces, 
has allowed the heat ratings of the fuel 
elements to be approximately doubled. 
These two factors together have produced a 
four-fold increase in output over Calder Hall, 
and the first three stations will have net 
electrical outputs of between 275MW and 
300MW. This development has been carried 
a stage further in the Hinkley Point power 
station. The amount of uranium has been 
further increased by about 50 per cent and 
the net electrical output has been increased 
to SOOMW. This increase in output has 
reduced capital costs by about 20 per cent. 
It seems likely that this process of straight- 
forward engineering development can pro- 
ceed further and outputs are likely to increase 
beyond SOOMW for a two-reactor station. 
The industrial organisations concerned have 
said that outputs of 800MW are possible. 
This should lead to a further fall in capital 
costs of the order of 10 per cent. 

With these developments the cost of 
nuclear power in Britain should just about 
break even with the cost of power from coal- 
fired stations by the time Hinkley Point is in 
commission by 1962. Thereafter, nuclear 
power costs are likely to fall below the cost 
of power from coal-fired stations. 

The Electricity Authorities have predicted, 
however, that although nuclear power stations, 
because of their lower fuel costs and high 
capital costs will be operated as base load 
stations, their load factor will fall from 80 
to about 70 per cent in the late 1960s. It 
is essential therefore to achieve a further 
reduction in capital costs. 

Since the proportional cost of the reactor 
is steadily decreasing, it is necessary also to 
reduce the cost of heat exchangers and turbo- 
alternators to achieve this objective. This 
can best be done by increasing the tempera- 
ture of operation of the fuel elements from 
400 deg. to 600 deg. Cent. This will 
increase the gas outlet temperatures and so 
reduce the cost of heat exchangers and 
improve steam conditions, leading to lower 
turbo-alternator costs. 

The Atomic Energy Authority is develop- 
ing a prototype of an advanced gas cooled 
reactor which aims at meeting these require- 


ments. The reactor will have sintered 
uranium oxide fuel elements, probably 
sheathed in beryllium metal. Sintered 


uranium oxide has a melting point of 2400 
deg. Cent. but has a low thermal conduc- 
tivity. So the fuel elements will consist of a 
cluster of small diameter rods. This should 
allow the heat rating of the fuel to be increased 
three- or four-fold to the region of 8MW per 
tonne average. This type of fuel has a good 
irradiation stability, and U.S. and Canadian 
experience suggests that a burnup of the 
order of 8000MW-days per tonne should be 
achievable. The fuel would have to be 
slightly enriched and beryllium is a more 
expensive canning material, but taking all 
these factors into account the overall fuel 
costs of this type of power station should be 
about the same as that of the 1960 power 
stations—about 0-61d. per unit. 

The high ratings, together with the higher 
operating temperature and improved steam 
conditions, should, however, enable capital 
costs of a full-scale station to be reduced to 
the region of £80 per kilowatt—a further 20 
per cent reduction. We believe therefore that 
when this third generation of nuclear power 
stations comes into commission in_ the 
second half of the 1960s we shall have gone 
a long way towards meeting the prediction of 
Sir Christopher Hinton in his Axel-Johnston 
lecture that by 1970 the overall cost of elec- 
tricity for nuclear stations would be about 
0-47d. per unit. 
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The development work to carry out this 
programme requires the services, per project, 
of about 150 scientists and engineers of the 
Atomic Energy Authority backed up by the 
help of British industry. The Authority is 
now equipped with three very powerful 
materials testing reactors: “ DIDO” and 
“PLUTO” at Harwell and “ DMTR” at 
Dounreay. These reactors are provided with 
rigs and loops in which the behaviour of 
materials under irradiation is investigated, so 
that advance prediction of their performance 
is available to the designers. We are already 
irradiating in “* DIDO” specimens of uran- 
ium oxide fuel elements sheathed in beryllium 
to study the irradiation stability. These 
specimens are highly radioactive when they 
come out of the reactor. We have therefore 
built new shielded facilities for their examina- 
tion. Some of these cells are provided with 
television viewing equipment which enables 
micrographs of the fuel structure to be 
obtained after irradiation. We are also 
studying the CO,-graphite reaction at the 
higher temperatures which will characterise 
the AGR (advanced gas-cooled reactor). 

The Authority is also building an extensive 
new plant for converting uranium ore into 
metallic fuel elements and will later build a 
plant for ceramic fuel elements. The Chem- 
ical Separation Plant at Windscale will also 
be enlarged to provide a central processing 
facility for the whole nuclear power pro- 
gramme. By this means very considerable 
economies of scale will be achieved, since the 
cost per unit output decreases markedly as the 
throughput is increased. Thus we expect to 
be able to supply natural uranium Calder 
type fuel elements for the early stations in the 
U.K. nuclear power programme, and also 
for similar stations exported to overseas 
countries, at a maximum price of £20,000 
per tonne, subject to cost variations in future 
years. We also expect that the re-purchase 
price of spent fuel elements which have 
achieved the allotted span will be not less 
than £5000 per tonne. This takes account 
of the fact that the spent fuel elements will 
contain rather more than 2 kg of the valuable 
nuclear fuel plutonium. We shall be able to 
use this by recycling it together with some of 
the depleted uranium, thereby reducing the 
natural uranium feed by a factor of about 
three. This is the basis for the buy-back 
price of £5000 per tonne. 

We may on the other hand use the plu- 
tonium fuel in small reactors of the PWR 
(pressurised water reactor) or organic liquid 
moderated type for use in propulsion units. 


The potential heat content of a gramme of 


plutonium, worth in future about £5, is equal 
to that of 1-7 tons of fuel oil, so there is a 
challenge to propulsion reactor designers to 
make use of plutonium. 

A further use of plutonium is to feed it to 
fast breeder reactors which after an initial 
charge of several hundred kilos will there- 
after produce 50 to 60 per cent more plutonium 
than they consume. We are bringing into 
commission this year at Dounreay the first 
large-scale experimental fast breeder reactor 
and we expect during the next few years to 
acquire experience in its potentialities. 

We have not lost sight in the U.K. of other 
promising routes to nuclear power and we 
are carrying out an intensive research study 
on the heavy-water, gas-cooled reactor. This 
reactor shares with the graphite moderated 
gas-cooled reactor, the advantage of using 
natural uranium or near natural uranium 
fuel. It has very good nuclear properties, 
which is good for fuel costs, and it has a 
smaller size than the graphite moderated 
reactor, which is good for capital costs. The 
economic prospects of this reactor seem to be 
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about the same as those of the AGR. Tech- 
nological factors will probably decide which 
of them is likely to lead in the reactor race of 
the late 1960s. 

In carrying out this programme of the 
development of nuclear power, the U.K. 
Atomic Energy Authority and British in- 
dustry have established a partnership in 
which development work is effectively shared, 
while the operating and designing experience 
of the A.E.A. is made available to industry. 
Reactor physics experiments to determine 
the optimum lattice parameter of future 
reactor designs are carried out in common in 
the Authority’s laboratories and _ other 
development work is carried out jointly in 
the laboratories of industry. Fuel element 
cans are designed by the individual groups, 
so there is an important element of competi- 
tion in achieving maximum heat ratings, but 
the fuel elements themselves will be fabri- 
cated by the Authority in its central facil- 
ities. This has the great advantage that the 
central testing facilities of the Authority can 
be used to the best advantage. Although the 
Authority has now three powerful Materials 
Testing Reactors and associated shielded 
examination facilities, they are still likely to 
be extremely heavily loaded. The partnership 
with industry ensures that the volume of 
irradiation testing is greatly reduced over 
that which would be required by four or five 
independent groups. 

The A.E.A. also provides a consultative 
service to the Electricity Authorities. It 
advises the Electricity Authorities on the 
technical aspects of tenders received and 
provides advice on siting and safety problems. 
The Authority has now a central Safety 
Branch which is responsible for studying the 
safety aspects of reactors and approving 
operating codes. 

These consultative services are being made 
available to other countries who are inter- 
ested in the possibility of constructing 
British designed reactors. 

I have not had time to say anything about 
the exciting prospects of obtaining power by 
the fusing together of deuterium nuclei. The 
stars have been doing this for several thous- 
and million years, so it is natural and exciting 
to try to emulate their performance by heat- 
ing up deuterium gas to high temperatures by 
electrical discharges. Our research project 
* ZETA ” is an encouraging first step on the 
way. We have produced a stable discharge 
channel carrying 200,000A for several milli- 
seconds and expect to improve greatly on 
this performance as we are able to feed in 
more and more energy. At present the 
energy released by the fusion reactions is less 
than a millionth of the energy input. We 
expect, however, to be able to raise the 
temperature beyond the few million degrees 
we have so far reached to tens of millions of 
degrees. To reach the break-even point we 
shall need to reach temperatures of over 100 
million degrees in deuterium and 40 million 
degrees in a deuterium-tritium mixture. Asa 
first step the arrangements for supplying 
pulses of energy to “* ZETA ”’ are being modi- 
fied with a view to increasing the energy 
input by about ten-fold. At the same time 
designs are being worked out for a more 
powerful equipment, “ ZETA II,”” in which 
a further ten-fold increase of energy input is 
visualised and discharge-containment times 
of the order of 0-1 second are expected, so 
that the energy output should be equal to, 
or greater than, the input. 

I do not think fusion reactors will supple- 
ment fission reactors for at least twenty 
years, and it may be much longer. But 
certainly it is a fascinating new field of 
research. 











766 





THE ENGINEER 


Open Days at The National Physical 
Laboratory 


The National Physical Laboratory at Teddington was open to visitors on May 14 
and 15. About 200 exhibits were seen by guests from industry, the universities 


and Government departments. 


We give below a brief account of some of the 


leading items of the display. 


N throwing open its doors to visitors on 

May 14 and 15, the National Physical 
Laboratory did not pretend to present the 
whole of its work to the public eye. Rather 
was an attempt made to select subjects, and 
the method adopted was to cater for two 
classes of guests, the “ regulars ’’ who look 
only for what has not appeared before, and 
the newcomers. While it acknowledged 
that it could not display the whole of its 
endeavour, the Laboratory did not therefore 
prevent visitors from pursuing their main 
interests if these did not happen to be repre- 
sented by an exhibit. A note of those main 
subjects that were not included appeared in 
the Guide, together with the name of the 
officer concerned, and this officer (or a 
deputy) was “ on call” throughout the open 
days. 
Addressing a press conference on May 13, 
Dr. G. B. B. M. Sutherland, director of the 
N.P.L., ventured to criticise the way in which 
the Treasury administers the funds. Not 
that money was withheld from projects, he 
emphasised, but that a certain inelasticity 
obtained, for example, in the provision for 
staff. Thus, if a specific percentage reduction 
was called for in manpower, this was adminis- 
tered crudely : a porter and a scientist would 
be regarded as equal units, and since someone 
had to mind the door, it was the scientist who 
went. 

In Dr. Sutherland’s view, the three high- 
lights of the exhibition were the photo- 
graphically produced diffraction gratings for 
machine tool control, a conditional-prob- 
ability computer which could “ learn” from 
experience, and a very accurate technique of 
thermochemical measurement. These are 
referred to briefly below. 


PHOTOGRAPHICALLY PRODUCED DIFFRACTION 
GRATINGS 

Automatic control of machines using 
Merton-N.P.L. diffraction gratings to provide 
digital measurement is an established tech- 
nique, and there is a demand for accurate 
gratings several feet long. Radial gratings 
for angular measurement are also in request. 
Methods of production employed so far are 
not wholly satisfactory, and three photo- 
graphic processes are being investigated at 
the N.P.L. In one of these an existing 
grating up to a yard long is used as a master 
to provide any number of satisfactory 
photographic copies. It is thought that this 
method will be cheaper and more accurate 
than the Merton pellicle process ;_ this last 
can only be applied to a maximum of 10in 
at a time, and the joining of such sections in 
correct phase relationship is difficult. The 
master will in general contain errors at the 
junctions and the copying apparatus under 
development can correct for these errors 
when they are known. 

The second possibility being explored by 
the N.P.L. is generation of a grating by 
photographing a pattern of many thousands 
of fine interference fringes. No moving 
parts are needed, and the regularity of the 
spacing depends on only two factors, the 
accuracy of the interferometer mirrors and 
the stability of the photographic emulsion. 


Although this method was suggested some 
years ago (by Michelson), it has been made 
practicable only recently by such advances as 
the mercury-isotope lamp. Gratings 3in 
square with up to 30,000 lines per inch have 
already been produced, and it has been 
shown that creep in the emulsion can be 
restricted to less than 10 micro-inches. This 
is, therefore, the accuracy which will be 
sought in the third and more ambitious 
method that is being considered. In this, 
one of a pair of imperfect gratings slides past 
the other on a steadily moving carriage. 
Moiré fringes from the whole overlapping 
aperture are fed to a photoelectric cell, and 
the smoothed sinusoidal output is passed 
through an amplifier to control the recording 
of a new and improved grating on a photo- 
graphic plate mounted on the same moving 
carriage. Either linear or radial gratings can 
be made progressively more accurate by 
repetition of this procedure. 


CONDITIONAL-PROBABILITY COMPUTER 

Learning by trial and error is a process 
that can be imitated by a machine which can 
calculate conditional probabilities. Accord- 
ing to the Report of the National Physical 
Laboratory for 1957 (H.M. Stationery Office, 
6s. 6d.), two lines of approach are being 
followed at the N.P.L. One uses long-term 
analogue storage (in the form of an electro- 
chemical cell), and the other requires modifi- 
cation of the computer to use a simple form of 
digital storage. In the demonstration a trolley 
is made to follow the boundary between black 
and white areas. The analogy with animal 





Four different versions of the caesium atomic standard (‘* atomic clock ”’) can be seen. 


original model, looking like a vertical stove pipe, is the new long variety. 
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Torque meter designed by the Ship Division, N.P.L., 
to measure the strain due to torsion on the shafts 
of high-speed planing boats or medium-speed launches. 
A four-arm bridge of strain gauges is employed, and 
the signal is taken off through silver-plated sliprings 
and silver-graphite brushes. The slipring fits shafts 
from 2in to 6in diameter, and is split so that it can 
be fitted without unshipping the shaft. Accuracy is 
considered to be +1 per cent 


learning is illustrated by an artificial retina 
in which photo-electric cells respond to 
changes in illumination. It is known that 
certain birds such as goslings crouch when 
a bird of prey passes overhead, and the 
machine indicates (by signal lamp), after 
sufficient repetitions, that it has learnt a 
similar response to the random passage of a 
T-shaped shadow. The elementary form 
of this computer is to be developed into a 
pilot control system for an oil refinery in 
South Wales, and it is hoped that this will be 
functioning in about a year, optimising 
its operation by trial-and-error learning. 
Such computers do not need programming. 


In the centre is the 
original N.P.L. caesium resonator ; in the left foreground is a portable version and immediately behind the 


In the left background is 


the American ‘ Atomichron,’’ recently brought to this country for comparative measurements to be 


made. 





The caesium atomic standard has increased the potential accuracy of frequency and time 
measurement about 100 times. The frequency standard is accurate to 1 part in 10°° 
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In detail, the computer shown had five 
input channels labelled j, k, 1, m, n. It 
consists of thirty-one similar units accumu- 
lating statistical information concerning the 
patterns of input activity. When some 
statistical data have been accumulated, and 
when one or a group of the input channels is 
activated, the computer determines, on the 
basis of its stored statistical information, 
whether this group is usually accompanied 
by activity in another channel or channels. 
If it is, the computer makes an inference of 





MR 


Wind tunnel experiments are conducted on the siting 

and design of chimneys in order to minimise atmo- 

spheric pollution. We show a model of the Shell 

Building now being erected on the South Bank, with 

smoke discharging at 70ft per second into a south wind 
of 20 m.p.h. 


activity in the other channels, shown by 
illumination of the panel above the computer. 
The thirty-one units are essentially counters ; 
five of them count the numbers of occurrences 
of activity in the respective input channels, 
while a further ten units count the numbers 
of occurrences of simultaneous activity in 
each of the ten possible pairs of input 
channels, and so on, for groups of three, 
four and five channels. The counts are 
represented in the units by the amount of 
charge on a capacitor, which is deliberately 
made to leak towards the level corresponding 
to zero count. The introduction of leakage 
ensures that the inferences made by the 
computer are governed more by recent events 
than by less recent events. 

The conditional probability of activity in 
the / channel, given that there is activity in 
the j and k channels, is given by : 


Probability of /, given j/ and k=pj,(/) : 


_count stored in (jk/) unit 
~ count stored in (jk) unit’ 

When the j and & inputs of the computer 
are activated simultaneously, it computes 
the quantities pj (/), pj(m) and tp, (n). If any 
of these exceeds a predetermined threshold 
value, an inference is made of activity in the 
/, m or n channel. 


PRECISE CALORIMETRY 


The steel-and-water bomb calorimeter 
shown to visitors was originally designed by 
the N.P.L. to measure the heat of formation 
of chemical compounds, although it has more 
recently been applied to measure the calorific 
values of solid and liquid fuels and the 
energy stored in materials irradiated in 
nuclear reactors. According to the policy of 
the Laboratory, it was in the first place made 
much more precise than was apparently 
necessary at the time, but this “ excess” of 
precision was useful recently in investigating 
the Wigner effect, brought into the public eye 
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by the accident at the Windscale plutonium- 
producing plant last year (see THE ENGINEER, 
November 8, 1957, page 659). 

The calorimeter is orthodox in design, 
standing out only because of its great 
accuracy. The degree of precision is stated 
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to be within three parts in 10,000. Such 
exactitude carries its disadvantages, of course, 
and in this case the main one is the length 
of time needed to prepare an experiment. 

The photographs reproduced in this article 
are Crown Copyright Reserved. 


Thick-Wall Precision Tube Plant 


A highly mechanised plant for the manufacture of precision thick-wall tubes for 

the bearing and other industries at the Desford factory of Tubes, Ltd., now has an 

annual capacity in excess of 40,000 tons. This plant, based upon an Assel mill, pro- 

duces tubes from 2in to 54in outside diameter with diameter/thickness ratios ranging 
from 4:1 to 12:1 to very close dimensional tolerances. 


P till the outbreak of war in 1939, prac- 

tically all of the high-quality thick-wall 
tubing used by the bearing manufacturers 
in this country was imported from abroad. 
When these supplies were considerably 
reduced, and demands greatly increased to 
meet the requirements of the country’s war 
effort, plant was adapted for the manufacture 
of the tubes at two of the member firms of 
Tube Investments, Ltd. One of these firms, 
the Talbot Stead Tube Company, Ltd., 


became responsible for the production of the 
high-carbon chrome tubes, and the Jarrow 
Tube Works, Ltd., for the manufacture of 


Fig. 1—Outlet table of piercing mill. The bloom from the rolls is extending 
down the bar 


nickel molybdenum tubes, which were pro- 
cessed at the works of Tubes, Ltd. When, 
in 1950, it became evident that the demands 
of bearing makers would not only be main- 
tained, but would probably exceed existing 
production capacity, Tube Investments, Ltd., 
decided to lay down a new works. Investi- 
gations were then made into the production 
methods used in other countries, and it was 











concluded that the mill developed in the 
United States by Walter Assel, of the 
American Timken Roller Bearing Company, 
would be the best. 

The Assel mill installation, which com- 
menced production at the new Desford 
factory of Tubes, Ltd., in 1954, has since been 
linked up with a highly mechanised handling 
system and other equipment to give an output 
in excess of 40,000 tons of hot finished tubes 
a year. This tubing is being made with out- 
side diameters between 2in and 54in in two 
main qualities—nickel-chrome-molybdenum 
(case hardening steel), and 1 per cent carbon- 
chrome (through hard- 
ening steel), and a 
majority of this output 
is supplied for bearing 
manufacture. It is of 
interest to note the very 
close tolerances which 
are maintained—up to 
and including 3in out- 
side diameter tubes are 
made to -+0-015in ; 
from 3in to 4in outside 
diameter the tolerance 
is -+0-020in, whilst 
for 4in diameter and 
over the tolerance is 
within +4 per cent. 
In all cases the wall 
thickness is controlled 
to within +5 per cent 
of nominal including 
eccentricity. In 
general, the tube dia- 
meter to thickness 
ratio can range from 
4:1 to 12:1, depen- 
dent upon the steel 
specification. The 
plant is also suitable 
for the production of 
thick-wall tubing in 
high or low carbon 
steels for a variety of 
uses, particularly where 
dimensional accuracy 
is desirable. 

The general layout 
of the equipment in 
the new mill can be 
seen in the plan we re- 
produce, and the ac- 
companying _ illustra- 
tions give some idea 
of the high degree of 
mechanisation which has been introduced to 
speed production and reduce manual effort to 
aminimum. The main mill shop is some 300ft 
long by 220ft wide and a large open stockyard 
adjoining one end provides storage space for 
the steel which is supplied in the form of 
round billets. This stockyard is served by a 
74-ton capacity overhead travelling crane, 
which, with a magnet of 5 tons capacity, 
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Fig. 2—Layout of plant for manufacture of precision thick wall tubes 


transfers the bars to a table feeding on to a 
conveyor leading into the bar cutting section 
at one corner of the mill. In this cutting 


section the bars are diverted to any one of 


four sawing machines on which they are cut 
to lengths previously determined by weighing. 
Conveyors on the discharge sides of the saws 
take the billets to the loading station of a 
rotary hearth furnace. 

The 45ft diameter furnace, which was 
supplied by the Salem Engineering Company, 
Ltd., has an}iift 6in wide hearth, and the 
billets are charged into it automatically from 
the stock by hydraulically operated loading 
arms. At present the furnace is operating 
on town’s gas, but it is also equipped for 
burning gas oil or heavy fuel oil. It is 
capable of heating up to 25 tons of steel per 
hour, the normal discharge temperatures 
being of the order of 1150 deg. to 1250 deg. 
Cent., and for control purposes the heating 
chamber of the furnace is divided into four 
zones with individual temperature control. 

The heated billets are discharged from the 
furnace on to a chain conveyor which carries 
them up to the pneumatically driven centring 
machine shown in Fig. 3. On this machine 
one end of the billet is dimpled to facilitate 
the starting of the subsequent piercing 
operation. From the centring machine the 
billet is kicked into the inlet table of a two-roll 
Mannesmann design piercing mill. The 
two inclined barrel-shaped rolls of this mill 
feed the billet over a hard alloy steel point 
supported at the approximate centre of the 
rolls by a mandrel bar. The forward motion 
imparted to the heated billet by the inclined 
rolls forces the material over the point and 
mandrel bar to produce a tubular shell or 
“*bloom ”’ as it is known. In Fig. 1 there 
can be seen the outlet table of the piercer with 
a bloom being formed and moving down the 
mandrel bar. This piercer mill was built by 
Head, Wrightson Machine Company, Ltd., 
to the design of the Aetna Standard Engineer- 
ing Company of Pittsburgh, and is driven 


by a Metropolitan-Vickers 2000 h.p. d.c. 
motor. The close guiding of the mandrel 
bar and bloom by the guide and support rolls 
on hydraulically operated carriages on the 
outgoing side of this design of mill plays an 
important part in maintaining close dimen- 
sional tolerance on the bloom. 

The bloom then has its mandrel bar 
withdrawn and is kicked on to a transverse 
chain conveyor leading to the entry side of 
the Assel mill. 

This Assel mill on which the blooms are elon- 
gated is essentially a three-roll, cross-rolling 
mill, driven by a 2000 h.p. d.c., Metropolitan- 





Fig. 3—Conveyor delivering billets from 


Vickers motor and it was supplied by the 
Aetna Standard Engineering Company. In 
it the blooms are elongated over a mandrel 
bar the diameter of which controls the 
inside dimension of the tube produced. 
All operations of the mill are controlled by 
one man from the pulpit to be seen on the 
left in Fig. 4, and the mill itself is illustrated 
in Fig. 5. When the bloom has been depos- 
ited on the inlet table of the mill it is clamped 
whilst a pusher inserts a mandrel bar of the 
required size. The clamps are then released 
and the bar and the bloom are fed by a 
second pusher into the mill. As the bloom is 


az 
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rotary hearth furnace (right) to centring machine 
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Fig. 4—Inlet table and control desk of Assel elongating machine 


rolled on to the mandrel in the mill it is 
elongated to form a tube as its outside 
diameter and wall thickness are reduced. 
Means are provided for adjustment of the 
three mill rolls in a radial direction to enable 
a range of tubes of different wall thicknesses 
to be produced for a given mandrel diameter. 
The angle of the rolls relative to the pass line 
can also be varied to give a required rate of 
feed through the mill in accordance with the 
class of work in hand. 

The mandrel is extracted from the tube in 
an adjoining stripping machine similar to a 
conventional drawbench. In this machine 
the head of the mandrel is passed through a 
hole in a plate and gripped in jaws mounted 
on a chain. When the drive of this chain is 
engaged the mandrel is drawn through the 


plate leaving the tube behind on the rollers of 


a conveyor. The mandrel after extraction is 
deposited on a rotating device on which it is 
carried through a tank of cooling water. 
From this cooling section the mandrels are 
returned to the elongator bloom loading 
section. 

Tubes extracted on the stripper are trans- 
ferred on the conveyor to a reheating furnace 
of walking beam design supplied by Priest 
Furnaces, Ltd. A series of pushers transfer 
the tubes from the rollers into the furnace 
which has two separately controlled zones, 
and by the time tubes reach the furnace 
discharge they have a temperature of about 
950 deg. Cent. 

Immediately on discharge from the reheat 
furnace each tube passes into a sinking mill 
which consists of a number of roll stands 
each containing two rolls with semi-circular 
grooves. The axis of the rolls is at 45 deg. to 
the horizontal, and alternate pairs of rolls are 
dispersed to the right and left of the vertical 
centre line. Up to eleven stands can be set 
up in the mill, and the stands are arranged 
so that the diameters of successive roll 
grooves reduce the tube as it passes through 
the mill. This results in the outside diameter 
of the tube being reduced, though the wall 
thickness is substantially unchanged. By 
virtue of the reduction in outside diameter a 
certain amount of elongation of the tube 
also takes place. This reducing mill, supplied 
by Head, Wrightson Machine Company to 
the design of Aetna Standard Engineering 
Company, is powered by a 500 h.p. Cromp- 





ton Parkinson slipring induction motor. 

Tubes made by this process have a ten- 
dency towards ovality and they are finally 
passed through a sizing mill in which they 
are rounded and any small discrepancies in 
outside diameter rectified. In this two-roll 
cross-rolling machine the rolls are inclined 
to the horizontal pass line of the tubes. Its 
inlet and outgoing tables support and con- 
strain a tube whilst it is rotating through the 
mill, and the inlet table is fitted with skew 
rollers to impart rotation to a tube and assist 
its entry into the sizing rolls. 
this machine are individually driven by 
75 h.p. d.c. English Electric motors. 

A line of conveyors from the sizing 
machine takes the tubes to a tranverse cooling 
bed across which they are slowly carried by 
chains. At the entry to this cooling bed 
there is a Clifton and Baird 42in diameter saw 
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to cut samples from the hot tubes for 
checking. This cooling bed is generally used 
for the high carbon chromium and similar 
tubes, whilst there is arranged parallel to it 
a continuous heat treatment furnace which 1s 
used to impart the so-called “ blocky struc- 
ture ’’ of the carburising grade of ball bear- 
ing tube material. This furnace is fired by 
town’s gas and it serves to control the rate 
at which the tubes cool. It is provided with 
water cooled rollers and a pusher on the 
inlet side and the tubes are carried through 
the furnace by a hydraulically operated walk- 
ing beam mechanism. The hearth of the 
furnace is divided into pockets which can 
contain up to twenty-four tubes depending 
upon their size and the beam is arranged to 
“walk” every seven and a half minutes. 
The furnace is divided into five zones 
throughout its length and individual con- 
trol of these zones ensures that the correct 
heat treatment for the required metallurgi- 
cal construction is maintained. Passage 
through the furnace takes approximately 
one and a half hours and the tubes are dis- 
charged at the remote end at a temperature 
of approximately 450 deg. Cent. 

High carbon chromium tubes, when cold, 
become extremely hard and they are there- 
fore heat treated in a spheroidising furnace 
to soften them and put the structure in a 
good machinable condition. The 400kW 
electric furnace used for this purpose is 
operated on a controlled heating and cooling 
cycle and produces a structure of small 
carbide spheroids evenly dispersed throughout 
a matrix of ferrite. 

All tubing after rolling and heat treatment 
is, when necessary, passed through a Robert- 
son two-roll straightening machine, follow- 
ing which it is cut to length, inspected, 
weighed and spark tested. A small proportion 
of the output of the Assel mill is made into 
smaller and thinner sizes by cold reducing, 
by the Pilger process in an adjoining section 
of the mill. In this process the flow of the 
metal under compression is uniform through- 
out the entire wall thickness, giving a denser, 
more consistent grain structure resulting in 
considerably improved machinability, surface 
finish and a very close degree of concentricity. 





Fig. 5—Bloom with mandrel in the bore being drawn into the rolls of the Assel elongator; { * ~ 
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NEW network analyser has recently 
been built at the Witton works of The 
General Electric Company, Ltd., and was 
demonstrated to the technical Press last week. 
It will supplement the digital and transient 
computers available within the company, 
as a means of tackling the mathematical 
and analogue problems encountered in 
industry. It has been evolved from the 
Blackburn analyser and differs in basic 
principle from existing large commercial 
analysers in that it operates on the trans- 
former analogue principle, as distinct from 
the more usual model network built up of 
assemblies of miniature RLC components. 

The transformer analogue analyser can 
cover a wider range of problems than the 
conventional analyser and it has a very high 
inherent accuracy of 0-1 per cent, and can 
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“WINA” Network Analyser 


A network analyser embodying 208 transformer analogue units has been developed 
hy The General Electric Company, Ltd., and is now installed and in operation in the 
company’s Witton works. In this development of Blackburn’s transformer analogue 
principle compensating windings are incorporated to reduce the magnetising current 
and, thereby, increase the inherent accuracy. To complement the norma! system of 
direct metering there is an error-detecting self-balancing metering bridge with 
digital indication and a specified accuracy of 0-1 per cent. The analyser, known as 
““WINA.,”’ is arranged in four sections, each with its plug-board which can be inter- 
connected so that more than one problem can be studied in parallel. It can be used, 
inter alia, for studies of the stability of closed-loop servo systems, for design 
problems in rotating machines, for power system analyses and analogous. work. 


complex electrical or mathematical network 
problems, and is very useful when setting up 
equivalent networks for solving intricate 
mechanical and thermo-dynamic problems. 


DEVELOPMENT 


It may be recalled that in 1937 Mr. C. K. 
Blackburn showed how two transformers 
with three windings on each could be used to 
simulate complex quantities, and a small 
analyser was built on these lines in Newcastle 
in the same year. A second small analyser 
was later built at the Imperial College of 
Science. The commercial limitations of these 
analysers sprang from the complexities of 
construction and operation. There were six 


or eight leads to every one on a conventional 
analyser, and the method of interconnection 
of units was complicated and bore little 





Fig. 1—The Witton network analyser (** WINA’’) seen here consists of 208 transformer analogue units 
arranged in four equal sections (each with its own plug-board) which can be interconnected as required 


readily simulate such items as “ pure” 
inductance or capacitance with zero resistive 
component. 

The Witton Network Analyser (“* WINA ”’) 
as it is called, has a total of 208 universal 
units, all of which are capable of simulating 
any kind of positive or negative complex 
impedance, admittance, current or voltage 
injection quantity, or purely complex quan- 
tities in equations. Two units can also be 
switched together to represent a complex 
symuietrical or asymmetrical mutual or 
transformer coupling. This versatility of all 
components enables the analyser to deal with 


‘relation to the normal interconnection of 


ordinary networks. 

‘*WINA ” represents an attempt to retain 
all the advantages of the transformer analogue 
principle (including its inherently high accu- 
racy), while eliminating, as far as possible, 
the complexities. 
“WINA” is the centralised plug-board, 
whereby direct representation can be made 
of power system studies. Additional plug- 
ging facilities enable full advantage to be 
taken of the analyser’s versatility. The design 
provides facilities for the automatic checking 
of interconnecting and metering, and incor- 
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Fig. 2—A central plug-board on the ‘* WINA”’ 


network analyser 


porates, besides direct metering, a second 
metering system with a digital display. 
Facilities are also available for the direct 
printing of results. 

CONSTRUCTION 

The analyser is built in four individual 
sections, each consisting of a central plug- 
board (Fig. 2) with fifty-two standard analyser 
units (Fig. 3), arranged in racks on either 
side. All fifty-two units in one section are 
connected to their plug-board by jumper 
leads so that the units can be connected 
together in any way desired. Front sockets 
are also included in the individual units, so 
that interconnections can alternatively be 
made here, or a combination of plug-board 
plugging and front plugging can be used for 
special problems. 

The arrangement of four similar units 
enables four separate small studies to run in 
parallel. The plug-boards, however, can be 
interconnected so that a large problem can be 
continued from one board to the other. For 
example, the three large boards might be 
interconnected for a large problem, leaving 
the fourth board free for simultaneous work 
on another problem, if required. 





Fig. 3—Details of one of the 208 analyser units 
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The amount of interconnection and com- 
plex switching that is required in an analyser 
of this kind is very substantial. For example, 
each analyser unit contains nine multi- 
position, multi-wafered switches, which, 
together with the compensating circuits and 
terminal sockets, result in a total of 700 
soldered joints for each unit. Thus, for the 
208 units alone, there are a total of 145,600 
soldered joints. In addition, the inter- 
connecting plugs and plug-board metering 
selection plugs and general interconnecting 
leads to the control desk result in a further 
50,000 soldered joints. To facilitate wiring, 
use has been made of a special bonded strip 
of ten different-coloured plastics-covered 
wires for all the leads to the plug-boards, 
the strips being grouped together and run 
inside Bakelite tubes for neatness and mini- 
mum electrical interference. Control and 
indicating leads are run in standard sixty-one- 
core telephone-type multicore cable, and the 
metering leads are channelled in separate 
screened cables. The design, construction 
and commissioning of the complete equip- 
ment was carried out at the Witton works 
of the G.E.C. The wiring of the individual 
units was done by the G.E.C. Telephone 
Works, Coventry. 

The wooden control desk is designed to 
accommodate all control facilities, record- 
ing instruments and metering arrangements 
(Fig. 4). Interlock and monitoring facilities 
are built into the desk to eliminate metering 
or recording errors. A neon indicator, for 
example, will give an indication of a fault 
such as a gap in the unit circuits set up. 

Transformer Compensating Circuits.—The 
ultimate accuracy of 
the analyser depends 


upon the degree to 
which the apparent 
magnetising currents 


of the transformers can 
be reduced. An elec- 
tronic circuit is incor- 
porated for this pur- 
pose which continuous- 
ly monitors the volts per 
turn onthe transformer 
(1000 turns with 0 to 
1000 taps) and injects 
into a special compen- 


sating winding the 
required magnetising 
ampere turns. The 


overall result is that 
the currents flowing in 
the actual transformer 
analogue network are 
reduced to a _ very 
small value, the final 
magnetising current 
being about 102A to 
20uA. The electronic 
components are built 
on a printed circuit to give simple access, 
neatness and maximum reliability 

Metering —Two kinds of metering are 
used. The first is a direct metering equip- 
ment, which transforms the analogue voltages 
picked up from the analyser directly into the 
normal power system quantities of volts, 
amperes, watts and VARs. This is done by 
electronic computing and amplifying stages 
feeding four high-quality meters scaled 
directly in “‘ per unit” quantities. A wide 
range of scales from 0-1 to 31-6 per unit on 
the V/10 basis are available for the ammeter 
and voltmeter. The range of the wattmeter 
and VAR-meter is the product of the two, 
and is automatically computed and shown on 
an illuminated number display unit. 

The second method of metering is based 
on a self-balancing bridge. The equipment 
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consists of four independent self-balancing 
bridge units metering the two cartesian 
co-ordinates of the voltage and current at 
the required point, and gives an illuminated 
in-line-number display of the results. These 
meters consist basically of automatically 
tapped reference transformers which run 
until their output voltages exactly balance 
the input voltages being metered. An 
electronic error detector measures the 
unbalance voltage and sends the required 
signal to the three switches, which auto- 
matically tap the reference transformer. The 
average time for a balance is about two 
seconds and the equipment is stated to give 
an accuracy of 0-1 per cent, or 0-001 per 
unit of base. 

Control and Monitoring Arrangement.— 
The control desk is arranged in two halves, 
which house, respectively, the direct metering 
on the left, and bridge metering on the right. 
Control switches make it possible to couple 
any of the four plug-boards to either metering 
system. Unit selection buttons are asso- 
ciated with the units so that any unit can be 
metered. When metering a unit it is possible 
to select the voltage from either end of the 
unit to neutral, or the voltage across the 
unit. Each half of the control desk has an 
illuminated plotting table which has a small 
square corresponding to each socket of the 
plug-board, and recording sheets are prepared 
to fit over these plotting tables. When a unit 
is selected for metering, the square involved 
on the plotting table is illuminated (Fig. 4), 
and the readings can be directly recorded in 
the correct place on the covering recording 
sheet. 





Fig. 4—Direct-metering section of the control desk with a diagram and 
recording sheet set up on the illuminated plotting table 


TYPICAL APPLICATIONS 

General Circuit Analysis —Any size of 
steady-state RLC circuit calculation can be 
very quickly solved up to a maximum of 208 
complex impedance units (i.e. +R+jX). 

General Equations—Any expected order 
of polynomial with real or complex roots, 
or large tedious equations needing repeated 
solutions can in general be accommodated. 
Solutions of 14x 14 complex or 20x 20 non- 
complex matrices are possible. A matrix 
inversion can be very quickly obtained. 

Power System Analysis.—The steady-state 
and stability behaviour of any large power 
system can be fully studied. Typical examples 
are as follows :—{i) Distribution of watts 
and VARs; busbar voltage levels. (ii) 
Effects of alterations and additions to trans- 
mission networks, and means of reducing 
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system losses. (iii) Prediction of synchronous 
capacitor requirements, tap-changing trans- 
former requirements and ratings, best loca- 
tion for extra generating plant, &c. 

Induction Motor with Unsymmetrical Rotor 
Circuit—An_ interesting example of the 
machine’s capabilities is the induction motor 
with unsymmetrical rotor circuit. This kind of 
motor is important since it can be so designed 
that the torque-speed characteristic has a 
sharp dip at half speed which enables the 
motor to run at half speed against a load. 
The problem is to set up the circuit and 
equations of the machine on the analyser so 
that the performance can be calculated. By 
adjusting the various design parameters the 
most suitable design to give the required 
performance, heating losses and overall 
efficiency can be found. 

The motor is first analysed into a positive 
sequence and a negative sequence network 
coupled by means of the symmetrical cem- 
ponent matrices to a phase network con- 
sisting of the symmetrical rotor impedances. 
By converting the sequence voltages and 
currents into phase values before including 
the external rotor impedances, it is possible 
to tackle any required arrangements of 
unsymmetrical rotor resistances without run- 
ning into mathematical difficulties. 

The effect of speed variation of the motor 
is calculated by setting the three speed- 
dependent units to the value required for any 
particular speed. The positive sequence 
torque for this value of speed can then be 
found by selecting the appropriate unit on 
the direct-metering desk when the wattmeter 
then gives the synchronous watts flowing 
across the “air gap,” i.e. the torque. Similarly 
the negative sequence torque is given by 
metering the negative sequence circuit. The 
total torque is the algebraic difference of the 
two readings, so that the complete slip- 
torque curve can be plotted by repeating this 
procedure for the whole range of motor 
speed. The phase current in each rotor 
impedance may be measured by metering the 
three rotor impedance units respectively, and 
all other currents by metering the required 
component in the sequence networks, as was 
demonstrated during our visit to Witton. 

Servo-System.—Another problem that was 
demonstrated last week was a study of the 
stability of a servo-system. The particular ex- 
ample chosen was a design of voltage regulator 
and the requirement was to determine 
the correct gains and stabilising feed-back 
arrangements needed to give high accuracy 
with a proper stability margin. 

This kind of problem is tackled on the 
analyser by connecting up units to represent 
the block diagram of the voltage regulator 
circuit and by writing jw for the p or d/dt 
terms, to plot frequency response curves for 
the whole frequency range. From these 
curves much information about the system 
can be deduced, such as the maximum 
permissible gain and the amount of damping 
to be expected. The required stabilising 
loops can also be investigated relatively 
easily and a final, tight design established. 
Having designed the circuit in this manner, 
it is usually then advisable to set up the 
circuit on an analogue computer to check 
the dynamic performance, particularly with 
regard to the possible effects of non-linear 
components such as saturation, dead-bands 
and products of variables. 

Work on this problem showed that the 
original system examined would be unstable 
unless the gain was reduced. But, by intro- 
ducing a stabilising feed-back with suitabie 
parameters it was shown that a stabilised 
regulator, with the required accuracy, could 
be produced. 
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First Heat Exchanger 
for Bradwell 


The first of the twelve heat exchangers (six per 
reactor) for the nuclear power station now being 
built by the Nuclear Power Plant Company, Ltd., 
at Bradwell-on-Sea, Essex, was launched into the 
River Tees at Thornaby on May 16. The vessel 
was then towed down to Bradwell Waterside, near 
the site of the power station. The heat exchanger 
is over 92ft long and weighs 200 tons. Its interior 
is shot-blasted to a cleanliness that the maker, 
Head, Wrightson and Co., Ltd., describes as 
** almost clinical.’’ The finned tubing to furnish 
it will be installed on site. Towing by sea from the 
works to Bradwell appealed to the contractors 
because road transport would have entailed splitting 
each exchanger into about twelve segments, and 
it was thought that the roads would have been 
blocked by these for nearly two years. Delivery 
by sea will permit an initial output of one exchanger 
every six weeks, though it is hoped to speed this 
up toward the end of the programme, and the last 
exchanger is due in eleven months’ time 





of 23 per cent on a similar gauge length. The 
specification was chosen for its suitability at service 
temperatures in excess of 700 deg. Fah., its weld- 
ability, notch ductility and freedom from cracking. 

The centre picture shows the shell after it had 
been run on rails to the head of the slipway. Later 
it was turned through 90 deg. on a steel-plate turn- 
table and placed on the slipway. Standard ship 
practice was followed in the launch, shown in our 
bottom illustration, and the vessel slid heavy-end 
first on tallow and soft soap into the water, where 

the tugs awaited it 
Two hours before high tide in the Blackwater 
estuary the heat exchanger was maneuvred into 
position over a trailer, then submerged rather more 
than 8ft. The heat exchanger had to be moored 
within inches of the prescribed position, and col- 
lapsible abutments on the piers, each side, were 
used to restrain it. 

The trailer was a_ thirty-two-wheeled Crane 
vehicle, basically that designed for 150-ton loads 
on the road but cleared for greater loads at limited 
speed. The two bogies each carried a rotatable 
crutch for the load, and were joined by a long 
boom, serving to supply heading information to 
the rear bogie if required, and a cable that would 
prevent the rear bogie being left behind if the 
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The top illustration shows the completed shell of 
the first heat exchanger covered in thermal insula- 
tion. Internally suspended radiant heaters (the 
live bars can be seen entering the neck) raised the 
temperature of the vessel to 630 deg. Cent. for 
stress relief. After this treatment the vessel was 
preliminarily tested for leaks under air pressure, 
and this was followed by full hydraulic test at 
270 Ib per square inch. The inside was then shot- 
blasted and coated with colloidal graphite 
Each of the twelve heat exchangers is to be of 
14 in thick plate, 19ft diameter over the major 
portion of its length, with a 20ft diameter section 
at the base. A corrosion allowance on the plate 
thickness has been included. All plate used in 
these vessels is to B.S.S. 1501-154. The shell is 
of Grade C quality with an O.T.S. of 28-32 tons 
per square inch, and an elongation of 20 per cent 
on 8in gauge length. The dished ends are formed 
from the more ductile Grade B plate, with a U.T.S. 
of 26 to 30 tons per square inch and an elongation 
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load slipped backwards on the front bogie. The 
boem is hollow and water-tight, so that it would 
float if it happened to be cast loose. The trailer 
is fitted not only with the usual two air hoses 
for normal and emergency brake operation, but 
also a third line which allows the trailer crew to 
brake all the vehicles in the train. When positioned 
on the slipway at low tide, the joints of the brake 
and steering linkages were covered in waterproof 
grease and the periphery of the brake drums 
sealed with a similar material. The total weight 
of the loaded trailer was 265 tons. 
To draw the trailer up the 1 in 10 ramp to 
road level, three Rotinoff tractors were used : 
while two might have had the necessary tractive 
effort, adhesion was the limiting factor and addi- 
tional weight was desirable. In the event, the 
weather was dry and, the concrete surface having 
been swept clear of mud and silt deposited on the 
ebb, the vehicles climbed out with impressive 
expedition. The tractors were, reading from 
the trailer forward, the ‘‘ Atlantic ’’ of Sunter 
Bros., the contractors responsible for the operation, 
the prototype ‘* Super Atlantic,’’ recently fitted 
with an AiResearch T-14 turbocharger and uprated 
to about 400 h.p., and the prototype ‘* Atlantic ”’ : 
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the gross train weight was 370 tons. The ‘** Super 
Atlantic ’’ was fitted with the twin rear wheels 
that are necessary in combination with a semi- 
trailer, but the 14-4 final drive that is used with 
the eight-cylinder engine resulted in a top gear 
similar to the other vehicles with 16:6 axles, and 
thus all vehicles used the same gear, under-drive 
first. Load sharing between the vehicles was 
done entirely by the hydraulic governors which 
had been set accurately at 1800 r.p.m. on the 
rearmost vehicles and 2100 r.p.m. on the leader, 
which, with the original David Brown gearboxes: 
had rather lower ratios: the accelerators were 
set for full speed throughout the climb. 


From the head of the ramp the trailer was 
towed to the site of the nuclear power station. 
Because of the very long tow-bar demanded by 
the great overhang of the heat exchanger, some 
difficulty was found in traversing the narrow, 
curved street leading inland, and the train, now 
drawn by one ‘Atlantic’? only, was actually 
reversed. Much of the road was newly surfaced 
with coated macadam with the result that the trailer 
wheels sunk in to a depth of an inch or two and 
an undesirably high speed had to be maintained, 
adding considerably to the difficulty of steering the 
rear bogie : when the train was forced to stop on 
this yielding surface a second tractor was necessary 
to restart. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents ) 


RAILWAYS INTO ROADWAYS 


Sir,—It has become very obvious in recent 
years that this country is suffering from 
“ Road Transport Mania ”’ just as it suffered 
a “ Railway Mania ”’ in the early nineteenth 
century. There appears to be a large number 
of people in this country who look upon road 
transport as the “ universal transport cure- 
all” without fully realising what the trans- 
port industry really consists of. 

First of all, why has road transport been 
able to make so much headway against the 
railways and other forms of transport ? The 
answer lies in the fact that whereas sea, rail 
and air transport from their earliest days 
have had to submit to a large code of regula- 
tions, laws and by-laws made to safeguard 
everyone and everything using them and in 
the unfortunate event of an accident have to 
endure a full dress inquiry, mechanical road 
transport running on the “ public” roads, 
ably backed up by their different organisa- 
tions, have been able to obtain a “ freedom ” 
of action which must be the envy of every 
other form of transport. How far do lorries 
keep to their official speed limits and why 
are they allowed to carry long overhanging 
loads in most cases tastefully decorated by a 
dirty bit of rag and paper as the only protec- 
tion? Only the British Road Services 
appear to protect their loads properly, while 
the number of mechanical cranes, excavators, 
&c., that are allowed to waddle and lurch 
along the roads are legion. 

All this is allowed no doubt under the 
heading of “ the freedom ”’ of the roads, but 
if, as it has been suggested, the roads take the 
place of railways and become our national 
and only form of transport then to safeguard 
the country, industry and the general public 
this freedom would have to go by the board. 
The Ministry of Transport would have to 
produce regulations on a par with those now 
in use on the railways so that the country’s 
transport would not reach a state of chaotic 
confusion with everybody trying to do every- 
thing their own way ; and so that in a case of 
national emergency such as war the Govern- 
ment could take over the roads as they can 
take over the railways now and at a few 
hours notice have a complete and efficient 
transport system available for moving troops 
and war material. 

Here are a few questions that will have to 
be answered. Who will become the 
“common carrier™’ to take the railway’s 
place ? Where will private vehicles ranging 
from the Jaguar and Sunbeam-Talbot to 
Billie Brown’s second-hand family bus, from 
the teenager's super-powered motor-cycle to 
the scooter, fit in ? Where the stopping 
country bus and the big machinery carriers ? 
They all have a right to use all roads. Who 
is to take the place of the signalman and 
control this mass of traffic ? The poor old 
long-suffering police ? What finally will 
happen in the very likely event of an 
accident and the resulting pile up? At 


the present moment on a railway, district 
and central control immediately set about 
plotting paths over alternative routes, so that 
although some delay must take place at 
least the wheels keep turning. 

The answer to the whole problem must be 
a rationalisation of the whole of the country’s 
transport so that all the units fit and work 
together not against each other. A certain 
amount of sacrifice will have to be made by 
the different parties concerned ; the ‘ dead- 
wood ”’ in railway legislation must be cut 
away to give the railways more freedom ; 
firms who are not in the transport business as 
such must no longer be allowed to maintain 
fleets of lorries to carry their products the 
length and breadth of the country, possibly 
taking back raw material on the return trip. 
Of course local deliveries would be allowed 
over certain areas according to the nature 
of the commodities handled, chiefly food- 
stuffs, beer, fuels of different kinds. Safe 
speed limits must be worked out for the 
different kinds of vehicles and for the differ- 
ent classes of road, and the speed limits to be 
imposed at danger points, villages and towns 
to be made to suit each individual case as 
on a railway 

The maximum of any vehicle if exceeded 
should lead to the engine cutting out and all 
limits must be rigidly enforced. 

However, one could go on for a long time 
suggesting what should and should not be 
done to improve transport, but at this stage 
in the game converting the railways to roads 
would be disastrous to the country as a 


whole. 
J. R. M. THOMAS 


Bristol, 
May 18, 1958. 


Sirn,—I have read with interest your 
correspondence upon the subject “* Railways 
into Roadways.” 

Certain individuals seem to have forgotten 
that the railways can, even with out-of-date 
rolling stock, move a greater volume of traffic 
at far higher speeds over Jong distances than 
can the present road transport system. 

True; with straight, uncluttered roads and 
large radius curves, modern vehicles could 
outpace the railways. But, and a big but, 
suppose our railways were converted, how 
long would it take for them to become a 
maze of zebra crossings, road intersections, 
and shopping centres ? Passenger transport 
would require running powers, and_ this 
would mean bus stops. 

In addition, we need a properly organised 
road system which is built for high-speed, 
non-stop traffic between large towns. The 
road system should be fenced off, as are our 
railways. Pedestrians should not be allowed 
on any part of it, neither should cyclists. 
No shops, filling stations, schools, factories, 
or any other similar place, should have 
access to the motorway. All these should be 
placed at convenient intervals at places where 
they could carry on their business and be 
accessible without themselves having indivi- 
dual access to the motor road. There should 


be no omnibus stops anywhere along the 
road. Parking should be prohibited except 
n authorised lay-byes. Minimum speed 
should be 45 m.p.h. (maximum 65 m.p.h.). 
No overtaking except at specially designed 
points, and every section of the road should 
be under continual observation to ensure 
that all rules were observed. 

All of the above is very-nigh impossible 
with the present attitude of the general 
public towards roadways. They want to 
walk on them; they do not want to be 
restricted in their personal whims as to 
whether they should go fast or slow, overtake 
or not overtake—or even to be a nuisance to 
the fellow behind ! 

They regard roadways lined with shops as 
a necessity. London Transport in its present 
state of mind would immediately call for 
running powers on our railway roads. They 
would want bus stops every 4 mile or so, 
and should a number of enterprising business 
folk wish to open shops along the roads. 
with direct pedestrian access on to them, 
then which county councils would have the 
nerve to refuse ? 

Present-day folk have a respect for rail- 
ways which they have not got for roadways. 
One hundred years may see a big change in 
public opinion. By then, it will be clear 
that the highways of the 1950s, choked with 
shopping centres and so forth, were as great 
a folly as the medieval bridges upon which 
inns and shops were built. 

Until then, let us leave a relatively perfect 
system of transport (the railways) alone ! 

A. C. MCMANUS 


London, W.5, 
May 16, 1958. 


Sir,—The wide assortment of letters in 
your issue of May 16 raised many points of 
interest, notably on the subject of commuter 
traffic. Mr. Smith was awed by the problem 
of handling an hourly outflow of 20,000 
suburban passengers from Liverpool Street 
terminus—say 30,000 in 14 hours so as not 
to understate the problem. Let us suppose 
the average Essex commuter to live as far 
out as Romford (12 miles), and let us picture 
the buses as single deck 60-seaters, perhaps 
SOft long to give them wider doors and more 
knee room than the conventional motor 
coach, which is normally a 40-seater, 30ft 
long. The first Romford express bus of the 
evening starting at 5 p.m., could be back at 
Liverpool Street for a second trip at 5.40, 
and for a third at 6.20. It could thus lift 
180 of the commuters, and the entire 30,000 
would need only 166 buses and drivers. If 
the other dozen London termini each 
required as many the total, in order to handle 
all London’s present rail commuters, would 
be about 2200, which would be a very small, 
economical fleet compared with the 8400 
road passenger vehicles already operated by 
London Transport. 

Then Mr. Smith was worried about the 
density of the bus traffic debouching from 
the terminus : the buses would be leaving 
at a rate of five or six every minute. But, as 


























May 23, 1958 


has already been brought out in this corre- 
spondence, the capacity in vehicles per 
minute of a single traffic lane is thirty-three 
(Clayton) or forty-eight (Barber). Further- 
more there will be many traffic lanes available 
on the wide formation occupied by the 
railway in the vicinity of the terminus : 
there will indeed be ample room for motorist 
commuters to join the outflow in their own 
cars. When, farther out, the buses reach a 
speed of 60 m.p.h. the ten-second interval 
between them will represent a spacing of 
about 300 yards. It will be a matter of 
traffic sparsity rather than density. 

Again Mr. Smith was worried over wasted 
manpower and its financial implications. 
But, in the very worst case, a driver of one 
of those average London-Romford buses, 
employed only as outlined for 14 hours each 
morning and evening for five days a week, 
with his bus empty on each return run, 
would produce 21,600 passenger-miles weekly. 
Can that be called waste of a man ? In 1956 
London Transport’s 87,236 employees pro- 
duced 10,840 million passenger-miles—an 
average of 2400 per employee weekly ; hence 
no doubt their wages problem. Productivity 
per capita, measured in passenger- or ton- 
miles, must indeed be the crux of the financial 
problem. Thus it was perhaps a pity that 
Professor Bondi did not follow up Mr. 
Brebner’s remarks on the 20-ton tipping 
lorry which figured in that earlier letter of 
mine. Mr. Brebner contributed a glimpse 
of the obvious in pointing out that four 
drivers working in shifts would be needed for 
the continuous operation of that vehicle. He 
did not point out that they would each 
produce 3360 ton-miles per six-hour shift, 
worth £41 at the 1956 coal rate of 2:96d. 
per ton-mile. It seems that there will be even 
less waste of manpower, and even greater 
productivity, in freighting than in passenger 
operations : the scope for adequately remun- 
erating the drivers of fast vehicles on unob- 
structed roads such as converted railways 
cannot be gainsaid. 

Enough of the employees. It is the rail 
commuters that deserve sympathy and con- 
sideration. They may be too resigned to 
believe at once in the convenience, comfort 
and cheapness of the bus services that would 
be available to them on expressways made 
out of railways ; but luckily proof is material- 
ising, albeit slowly and from across the 
Atlantic—in the forward looking City of 
Detroit. There the lesson is emerging, 
through study and hard experience, that the 
hitherto despised bus, operating on express- 
ways, far excels rail or monorail in satisfying 
the needs of commuters. Bus services on 
expressways formed out of railways would 
have the further advantage of being provided 
with a ready-made station every 3 or 4 miles. 

T. I. Ltoyp 


London, E.C.1, 
May 18, 1958. 


Sir,—Brigadier T. I. Lloyd states that 
U.S. railroads have spent £5000 million on 
modernisation since the war and, in effect, 
that this is all to no purpose. But he does 
not add that these railroads are not free to 
price their services; that they are ham- 
strung by regulations ; in short, that they 
are not free tocompete. As and when they 
are liberated from an intolerable situation 
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which is manifestly unfair, Brigadier Lloyd 
and his friends will have some surprises ! 

In Canada 80 per cent of Canadian Pacific 
rail revenue comes from freight traffic ; and 
one-third of this traffic is hauled at rates 
established more than sixty years ago ! 

JOHN BARCLAY 

London, W.C.1, 

May 15, 1958. 


COMPOSITE STEEL AND CONCRETE 
CONSTRUCTION 
Sir,—Referring to the article in the issue 
of November 1, 1957, and the letters to the 
Editor by Mr. H. Wilson and Mr. E. Loewy 
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Sir Stafford Cripps asking for tax relief on 
subscriptions to professional institutions and 
learned societies, and to technical journals, 
and also on expenditure on text-books, 
scientific and technical reports, instruments 
and fees and travelling expenses to technical 
lectures. We received a fairly dusty answer, 
but we renewed our proposals in a memo- 
randum submitted in 1951, to the Royal 
Commission on the Taxation of Profits and 
Income. We, also, have published expert 
advice on income-tax in our journal. 

We know very well that we were not alone 
in making these representations: for example, 
the Institution of Professional Civil Servants 

has made similar pro- 
posals on behalf of its 











members in the Civil 
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in your issues January 31 and February 28 
respectively, about composite steel and con- 
crete construction, I should like to inform 
you that the structures of the type mentioned 
were built in Poland before the last war. 

The accompanying sketch shows a part of a 
viaduct over railway which was built in 1937. 
It was continuous girder with reinforcement 
for negative moments placed inside the helical 
shear reinforcement and round it. 

It was the third construction of this type 
and one of the two previous was a road 
bridge with three freely supported spans 
about 30m (100ft) each. 

K. GorskI 

London, S.W.10, 

April 29, 1958. 


A * TIDDLEY ” BUDGET 

Sir,—The income-tax concession on certain 
professional subscriptions is certainly wel- 
come, and not only to engineers : but while 
all the representations made to the various 
Chancellors have no doubt added weight to 
the case, Mr. Jellett surely goes a little far in 
giving the Engineers’ Guild exclusive credit 
for representing engineers on this question. 

This Association is a Trade Union and is 
recognised by the Engineering and Allied 
Employers National Federation as a nego- 
tiating body for scientific and _ technical 
workers in the industry : but we have not 
confined ourselves to negotiations within the 
industry in protecting the professional inter- 
ests of our members, be they engineers, 
chemists, biologists or qualified in other 
branches of science and technology. We 
know that such matters as income-tax, 
transferability of pension rights and proper 
service contracts are sometimes as important 
as salary. 

In 1948 we submitted a memorandum to 
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ing to “the whole 
profession.” It would 
be reasonable for us 
each to take a little 
credit for this still very 
limited concession, and 
to agree that, since a 
lot remains to be done, 
engineers should join 
and support whichever of our organisations 
they think likely to be most effective for 
them : none of us is likely to get very far with 
a claim to be the initiator of all progress. 
JOHN K. DUTTON 
General Secretary, 
Association of Scientific Workers, 
Piccadilly, London, 
May 13, 1958. 


TECHNOLOGY OF ENGINEERING 
MANUFACTURE 

SiR—A letter on the subject of * Tech- 
nology and Engineering Manufacture,” by 
Mr. Hugh Clausen, reveals, I think not 
inadvertently, an aspect of education and 
training which links directly with the report 
on practical training, together with the 
editorial remarks in your issue April 18. In 
particular, Mr. Clausen’s query, how do all 
the essentials of a design get on to the working 
drawings, leads one to observe the existence 
of a vacuum, both in industry at the present 
time and in the training of personnel. I note 
a trend, which is the obvious cause of the 
vacuum, yet understandable, both in the 
direction and personal ambition of freshmen 
to engineering, to avoid drawing-office work. 
In general, two extreme courses are made 
apparent to students : 

(1) For those who are fortunate enough 
to have attained degree standard, whose bent 
is therefore usually towards theoretical work. 

(2) The practical chap who is generally 
directed accordingly. 

Perhaps it is reluctance to commit oneself 
to a precise specification of ideas to paper, 
enabling mere suggestions to be turned into 
hardware—I also don’t know, but the ideal 
draughtsman can easily be defined as a 
qualified electrical and mechanical engineer, 
production engineer, chemist, metallurgist, 
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artist and lawyer, &c. Needless to say, he 
does not exist. 

Realisation that the drawing-office is the 
place where consideration is given to every 
aspect of a design, may even suggest that 
training should begin in it ; thus, providing 
a kind of clearing house where diagnosis of 
individual bent is achieved, followed by 
appropriate posting, with the advantageous 
effect of convincing a number to rémain in 
the drawing-office. I am also aware that once 
a design is more or less settled, masses of 
paper work involving modifieations and issue 
of drawings has to be handled. This, in my 
opinion, is the root cause of the reluctance 
of ambitious and intelligent persons to enter 
the drawing-office. Sensibly organised, the 
drawing-office can fulfil the purpose of 
acquainting the theorist with the practical 
necessities and applications, and the practical 
man with understanding for the scientific 
concept. In conclusion, such a scheme may 
effect a compromise to the issue, whether or 
not a longer period of practical training is 
necessary. 

L. P. WAKEFIELD 

Coventry, 

April 24, 1958. 


Book Reviews 


Digital Computer Components and Circuits. 
By R. K. RicHarps, Ph.D. D. Van 
Nostrand Company, Ltd., 358, Kensington 
High Street, London, W.14. Price 64s. 

THis is a volume written for engineers about 
the actual hardware of digital computers. 
Whilst it is primarily concerned with digital 
techniques nevertheless it includes within its 
scope the conversion of analogue data to 
digital form. It is very definitely not con- 
cerned with the organisation of arithmetical 
problems, which is the subject of the author’s 
companion volume Arithmetic Operations 
in Digital Computers. \t is not directed at 
any particular computer but rather tries to 
cover the principles of operation of the many 
different techniques and components that 
have either been used or proposed for com- 
puters. 

A great deal of research into computer 
components has been undertaken in the last 
few years which has rendered obsolete most 
of the books of even two or three years ago. 
The research has been for non-linear two- 
state devices giving good signal discrimina- 
tion. In consequence many ideas, which only 
a short while ago would have been thought 
of as impractical to the point of being 
ridiculous, have been brought to the point 
of actual use. Hence such improbable com- 
ponents for data storage as a store relying 
on the superconductivity of metals at very 
low temperatures (cryotron) and the glycerine 
drop store storing data by the magnetic 
precession of molecules disturbed after 
alignment in a magnetic field (alias spin echo 
technique) are here explained in considerable 
detail as well as masy other such rarified 
techniques. Such fascinating pieces de 
résistance are, however, backed up by a 
solid menu of well-established major basic 
items, such as diodes, valves, transistors 
and magnetic cores. These are ably described 
and the notations used are explained at the 
outset and not taken for granted. Thus, 
mirror notation has been used and explained 
for presenting magnetic core circuits and is 
a good example of the care taken to ease the 
reader’s task. The major items listed above 
are built up through AND and OR gates, 
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registers, counters, and comparison devices 
and then further assembled to form multi- 
pliers and dividers. These are all explained 
not merely sufficiently for an understanding 
of their principles of operation, but also to an 
extent enabling appreciation of the advan- 
tages and drawbacks of particular techniques 
and for which order of speed they are 
adapted. These range from the millisecond 
to the milli-microsecond. 

The emphasis throughout is very rightly 
upon the principles and upon new techniques 
rather than on design data by which to de- 
termine specific dimensions of resistances, 
inductances, &c. There is in consequence 
practically no mathematics and very few equa- 
tions are given. This is compensated by the 
very large variety of components that is port- 
rayed. Suill it was a little disappointing that 
out of some 500 pages only half a dozen 
could be spared for the latest ideas on input 
and output equipment such as direct character 
reading for input and photography of charac- 
ter image projecting valves for output. Each 
chapter has a very good list of sources. It 
is not always easy, however, to see which 
item in the text they expand on as there are 
no cross-references in the text, and the biblio- 
graphy headings are too general. The variety 
and recent dates of most of these references 
is itself evidence of the meed and usefulness 
of such a book as this which ties them all 
together and presents them in logical array. 
Reports of conferences seldom disclose 
much more than the bare ideas, and references 
to patents (these are abundant in the computer 
field) which are usually issued later, but with 
much fuller structural detail, would have 
been valuable in a book dealing, as this one 
does, not only in established techniques but 
also in experimental ones considered to have 
great promise. The standard of knowledge 
predicated is only such as would be possessed 
by those familiar with electronics in radar 
communication or television. 

This is a necessary and a stimulating book 
for computer engineers and apprentices 
and is likely to provoke electronic engineers 
in other fields to find new applications of the 
devices described. 


Analysis of Multistorey Frames. By Dr.-Ing. 
G. KANI. Crosby Lockwood and Son, 
Ltd., 26, Old Brompton Road, London, 
S.W.7. Price 40s. 

THIS small book, translated from the German 

by C. J. Hyman, describes a method of 

analysis of multi-storeyed structures which is 
equally applicable to structures with or 
without non-translatory joints. It is an 
iterative process, but instead of distribut- 
ing in the Hardy-Cross manner, it dis- 
tributes in a manner depending on the 
rotation of the members. Thus, as in Hardy- 
Cross the whole structure is assumed 
clamped, then the moment at a joint is deter- 
mined by summing the fixed end moment, 
twice the moment induced by the rotation of 
its own end when freed and similarly the 
moment produced when the other end of the 
member is freed. The fixed end moments 

are distributed using rotation faetors and a 

simple method of arriving at these is 

described. 

The method of setting out the calculations 
necessitates drawing two calculation diagrams 
to achieve clarity, but the whole method is 
clearly explained in the text, although it 
is a pity that slight numerical inaccuracies 
between the two diagrams in the first example 
tend to confuse at the first reading. 

Although the method is perhaps a little 
long for a framework without translatory 
joints, it does conveniently allow for the 
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cases, where this cannot be assumed, by the 
simple addition of another contribution 
termed the linear-displacement contribution. 
Again examples are given to illustrate the 
method. The case of variable inertias is 
also dealt with and an appendix tabulates 
the fixed end moments for haunched beams. 

The method enables one to check quickly 
whether any error has been made at any 
stage and appears to be a particularly good 
method of dealing with sway cases. Most 
engineers seem to have their own particular 
methods of analysis, but this book is to be 
recommended as giving a good method for 
solving the case mentioned, although its 
price for just over a hundred pages of octavo 
is extremely high. 


Safe Loads and Properties for Square Tied 
Columns to CP 114 (1957). By A. SmitH, 
17, Grosvenor Road, Richmond, Surrey. 
Price 3s. 9d. 

THIS small booklet gives directly in tabular 

form the safe loads of axially loaded square 

columns of length not greater than fifteen 
times the least dimension. It is reasonably 
exhaustive in that it gives them for three 
concrete strengths and two steel stresses and 
for column sizes from 12in by 12in up to 
24in by 24in with steel percentages up to 
about 44 per cent. With the current archi- 
tectural demand for small columns, the tables 
could well have started with a smaller size. 

Two other booklets are projected, one for 

rectangular tied columns under combined 

bending and direct compression, and the 
other for eccentrically loaded columns. 


Aircraft Communications Systems. By 
J. H. H. Grover, A.R.Ae.S., M.LN. 
Heywood and Co., Ltd., Ingersoll House, 
9, Kingsway, London, W.C.2. Price 
22s. 6d. 

IN common with its companion Radio Aids 

to Air Navigation, this volume is intended for 

students working for Ministry of Transport 
and Civil Aviation licences, as well as 
practising radio operators. It is almost 
entirely occupied with descriptions of existing 

British equipment, but two United States 

equipments are also described very briefly. 

Selective calling is introduced in the final 

chapter, but the imminence of systems 

exceedingly ecenomical in operator’s time 
and in bandwidth is not acknowledged. 


Elementary Engineering Science. Fourth 
edition. By A. Morey and E. HuGues. 
Longmans, Green and Co., Ltd., 6 and 7, 
Clifford Street, London, W.1. Price 
Ils. 6d. 

THIS edition differs from the third published 

in 1954, mainly in a change of units for 

electrical quantities the c.g.s. system having 
been superseded by the m.k.s. system. The 
presentation has also been improved. 


Books Received 


Hot Dip Galvanizing, 1956. Zinc Development 
Association, 34, Berkeley Square, London, W.1. 
Price 45s. 

Bridges and Their Builders. Revised edition. By 
D. B. Steinman and S. R. Watson. Constable and 
Co., Ltd. 10, Orange Street, London, W.C.2. 
Price 16s. 

Current British Directories. Third edition. Edited 
by G. P. Henderson. Jones and Evans’ Bookshop, 
Ltd, 70, Queen Victoria Street, London, EC.4. 
Price 30s. 


Newnes Engineer’s Pocket Book. Fourth edition, 
By F. J.Camm. George Newnes, Ltd., Tower House, 
ee Street, Strand, London, W.C.2. Price 


The Fundamentals of Jig Design. By W. H. Storey. 
The Association of Engineering and Shipbuilding 
Draughtsmen, Onslow Hall, Little Green, Richmond, 
Surrey. Price 3s. 
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Continuous Stainless Steel 
Strip Rolling Mill 
Extensions 


Additions and alterations to the initial hot mill section of the 
stainless steel strip continuous rolling plant of Sheepcote 
Rolling Mills, Ltd., now enable slabs up to 8000 lb to be 


handled. 


further increased by the installation of a third strip softening 
and descaling line, modifications to the strip grinding line and 
The Steckel principle of rolling has 


a new skin pass mill. 


been introduced on the hot rolling mill, to be seen on this page. 


HEN a new mill for the continuous 

rolling of wide stainless steel strip was 
opened at Sheffield five years ago by the 
Sheepcote Rolling Mills, Ltd., plans were 
already in hand and provision was made in the 
plant layout for additions and alterations to 
speed and increase output at a convenient 
future date. These plans were largely con- 
cerned with the initial hot rolling line, which 
initially was arranged for producing strip in 
60ft long coils from slabs weighing between 
1040 Ib and 1500 Ib. This restriction in coil 
length arose from the critical temperature 
conditions which have to be observed in 
rolling stainless steel and limit rolling 
time, imposed by the heat losses which 
occur during normal straight length rolling. 
The coils so produced were afterwards flash 
butt welded together to produce economic 
lengths for subsequent processing. With the 
planned plant alterations and additions which 
have now been completed to the hot mill, 
strip up to 4l4in wide and as low as 0-10in 
gauge is being produced in lengths between 
350ft to 400ft from slabs weighing up to 





From this weight of slab, strip can now be hot 
rolled in widths up to 414in and lengths from 350ft to 400ft 
down to 0-10in gauge. The plant capacity has also been 


THE ENGINEER 


8000 lb. Other additions to the plant include 
a new softening and descaling line, a new 
skin pass mill and modifications in the slab 
grinding sections. 

The hot finishing mill as initially installed 
was equipped with a two-high reversing 
roughing mill, with a vertical edging mill, 
and a four-high reversing hot finishing mill 
supplied by the Davy and United Engineering 
Company, Ltd., Sheffield. To this line 
modifications have been carried out and 
equipment added at the hot finishing mill 
section for the adoption of the hot Steckel 
method of rolling. With the new practice, 
slab is first reduced to a coilable thickness by 
one or two straight passes in the roughing 
mill, and then passed straight on to the finish- 
ing mill. A coiling furnace is situated on 
each side of this mill, and the strip is reduced 
by rolling backwards and forwards through 
the mill from one coiling furnace to the other. 
This practice of conserving heat in the strip 
in the furnaces between each pass maintains 
it at a workable temperature and enables 
greater lengths to be handled than in straight 


Fig. 1—Four-high, reversing Steckel finishing mill for stainless steel strip, with coiling furnaces on each side 
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through rolling, and it can also be reduced to 
much thinner gauges than hitherto. The 
coiling furnace equipment installed was 
built and installed by the Davy and United 
Engineering Company, Ltd., to the designs 
supplied by the United Engineering and 
Foundry Company of the United States. 

For the new practice the 200 h.p. driving 
motor of the originally installed 35in by 72in 
two-high reversing roughing mill has been 
supplemented by a second motor to give a 
total horsepower of 350, which is required 
to maintain the R.M.S. motor values when 
the longer lengths resulting from the 8000 Ib 
slabs are being edged. From this mill the 
strip is carried along the table some 72ft to 
the new lin by 48in electric hot up-cutting 
shear shown in Fig. 2. This shear crops 
first the leading and then the back end of 
each strip before it passes on to the finishing 
mill. To ensure that the ends are square, 
adjustable side guards centre the strip before 
it is presented to the shear. It will be 
appreciated that square, clean-cut ends on 
the strip are essential for the subsequent 
feeding operation between the reels of the 
coiling furnaces. 

After the ends have been squared, the strip 
goes on to make its first pass through the 
four-high reversing hot finishing mill shown 
in Fig. 1. On the following return pass the 
leading end of the roll is fed up to the reel 
of the coiling furnace on the ingoing side of 
the mill, and the succession of finishing passes 
begins. 

As the leading end of the strip emerges 
from the mill on each return pass, it cuts 
across a series of air jets which start an 
electronic control sequence. Through the 
control mechanism a hydraulically operated 
apron rises to guide the end of the strip up 
to the coiling reel of the furnace, and the reel 
is rotated to position a slot across its width 
for the reception of the edge of the strip. 
Entry of the leading end of the strip is 
further assisted by motor-driven, water-cooled 
deflector rolls, and when the end enters the 
slot in the reel the reel is automatically 
accelerated to its full coiling speed. Between 
each coiling furnace and the mill there is also 
provided a special pinch roll assembly which 
can be clearly seen in the illustration at the 
head of this article. This assembly comprises 
two pinch rolls and three individually driven 
table rollers. The bottom pinch roll is 
fixed whilst the upper roll is raised and 
lowered by air-operated cylinders. At each 
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Fig. 
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Fig. 3—Mandrel up-coiler with unloader removing a coil 
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4—Exit end of new softening and descaling line for stainless steel strip 
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side of the mill there are a pair of motorised 
hydraulically retractable side guides, and a 
pair of top and bottom strippers, the upper 
strippers being pivot mounted for roll 
changing purposes. 

The power of the finishing mill drive has 
been doubled by the addition of a 2800 h.p., 
65/130 r.p.m. B.T.H. motor, its rolling speed 
remaining the same—within the range of 
460/920ft per minute. A new screwdown 
gear with twin 200 h.p. motors gives a 
screwing speed of between 0-498in and 
4-98in per minute, and it incorporates 
provision for the fitting of Selsyn indicator 
gear. The increased power of this gear makes 
it possible to screw down with the mill under 
load and get a closer control of strip 
gauge. 

Loadmeters which are fitted under the 
screws of the finishing mill to give an accurate 
measurement of the rolling load, can, if 
required, be later used to form a basis for 
an automatic gauge control system. A 
continuously indicating gamma transmission 
gauge allows high accuracy measurement of 
the thickness of the strip being rolled. 

An electric down-cut shear, originally 
installed some 170ft down the line beyond 
the finishing mill, has been retained in the 
new set-up and has been provided with a 
new retracting gear and roller table by the 
Davy and United Engineering Company, 
Ltd. This shear, which is retracted out of the 
line whilst strip is being rolled, is used when 
required to provide the moulds from which 
hand-rolled stainless sheets are produced in 
an associated works. Moulds are lengths of 
broken down hot slabs and are the raw 
materials for hand sheet mills. On this line 
moulds up to #in thick and 414in wide are 
cut into lengths of from 2ft to Sft. 

Strip passing down the line past the hot 
shear installation is coiled on the mandrel 
up-coiler shown in Fig. 3. The 30in mandrel 
of this machine is expanded and contracted 
by hydraulic means, and is cantilever mounted 
from a double-bearing stand. It has eight 
wrapper rolls mounted in motor-driven pairs 
and operated by air cylinders. A set of 
motor-driven pinch rolls is installed in the 
ingoing side of the coiler. A coil unloader 
serving the machine can be seen in its raised 
operative position in our illustration: it 
serves to transfer coils from the mandrel to 
the outgoing coil conveyor on the right in 
Fig. 3. This unloader is traversed by 
hydraulic ram along a steel track and is 
fitted with a cradle which has a motorised 
screw adjustment for centralising coils on the 
conveyor. The 90 deg. tilting motion of the 
cradle to deposit coils on the conveyor is 
effected by a 25 h.p. motor through gearing 
to a jaw coupling engaging a pinion and 
quadrant gearing in the unloader frame. 

The conveyor system on to which the coils 
are delivered is designed to handle coils at a 
temperature of about 600 deg. Cent., with a 
maximum diameter and width of 42in and 
weighing up to 8000 lb. This initial conveyor 
system leads to the distribution station feed- 
ing coils to the processing lines. 

The new softening and descaling line for 
strip is generally similar to the two original 
lines in an adjoining bay: its exit end 
can be seen in Fig. 4. It has an overall 
length of about 474ft and is designed for a 
throughput of 34 tons of strip an hour. 
At the entry end of the line, strip is drawn 
from coil through a mechanical looper and 
passes at a controlled speed through an 
indirect-fired softening furnace some 47ft 
long. The strip is then drawn through a 
line of three pickling tanks and a washing 
and drying section to the looper and coiler 
at the outgoing end of the line. 
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(Left) Double station moulding machines. 
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(Right) Casting removal stations showing sand knock-out machines and mould handling arrangements 


Bath Foundry at Bilston 


To meet expanding demand Bilston Foundries, Ltd., has completed a new foundr) 
which has been designed to incorporate mechanical and automatic techniques 


so that all handling operations are power operated. 


There is a double station 


moulding machine and the sand conditioning plant is controlled by two operators. 


N a site of some 134 acres at Batman’s 

Hill, Bilston Foundries, Ltd., has built 
a new foundry which houses a completely 
integrated unit which incorporates mech- 
anical and near-automation techniques for 
the production of cast iron baths. Of the 
existing plants one is completely manual, 
including hand ramming of moulds, while the 
other is largely mechanised, incorporating a 
sand slinger and sand recovery plant. In 
contrast the new foundry is to a large extent 
push-button controlled and the bath mould 
production is based on automatic jolting tech- 
nique on double station indexing machines 
provided by the Herman United Machine 
Company. 

In the stockyard at the new works the 
scrap is handled by a 5-ton Morris overhead 
crane fitted with a variable flux magnet and 
arranged to drop loads at a controlled rate. 
The ferrous raw material is loaded into a 
drop bottom bucket and coke and limestone 
are added in predetermined quantities from 
two hoppers via vibrating feeders. A swivel 
charger handles the bucket and serves the 
two cupolas on alternate days, each cupola 
having a capacity of 17 tons per hour at 
1400 deg. Cent. The whole operation is 
carried out by one man on the crane and 
another at the control desk of the charging 
plant. Dust is removed from the cupola 
waste gases by means of water sprays. 

The main foundry building is occupied 
by the moulding machine and the sand plant. 
At one station in the moulding machine a 
predetermined amount of sand is released 
from an overhead hopper to the steel mould- 
ing box set over the pattern and the sand is 
packed on a jolting machine and by ram- 
ming weights. Similar operations are carried 
out at number two station where the top 
half of the mould or cope box is prepared. 
The pattern is removed, the lower part of the 
mould or drag box is automatically turned 
over and placed on a conveyor track along 
which it moves to meet the cope box which 
is swung over by a 5-ton A.S.E.A. grab hoist. 
The moulding stations for drag and cope 
boxes can be seen in our illustration. The 
patterns are returned to service and the com- 


bined drag and cope moulds move forward 
on one leg of a U-shaped track, to a 
point where the metal is poured into the 
mould. A Morris “ Telpher”’ crane delivers 
the metal to the casting position : the 
ladle carries sufficient metal for three cast- 
ings, that is about 3 cwt per mould. The 
ladle is refilled from a holding receiver of 
about | ton capacity into which a launder 
delivers a constant flow of metal from the 
cupola. One man controls the pouring 
operations while another starts the filled 
moulds along the semi-circular track fitted 
with power-driven rollers. The time spent 
on this section of the track allows the castings 


Sand _ conditioning 


to cool, after which the moulds enter another 
straight section of track along which they 
move under gravity and under the control of 
a pneumatic braking system to the casting 
removal station. 

A hoist automatically removes the cope 
box and transfers it to a knock-out machine 
where the sand falls through a grid on to a 
conveyor belt which returns it to the sand 
reconditioning plant ; the empty cope box is 
automatically transferred back to circulation. 
The drag mould passes on, and the bath is 
removed by jib crane arm and hung on a 
conveyor on which it cools while on_ its 
way to the fettling department. After the 
removal of the bath the drag box moves on 
and is placed on an automatic sand knock- 
out machine before being returned to the 
moulding station. A total of twenty-four 
pairs of moulding boxes are in use at any 
particular moment. We illustrate the casting 
removal station and the sand knock-out 
machines. 

The castings pass through the shot blasting 
plant and then are trimmed and fettled 
before forwarding to the enamelling shop, 
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plant in main foundry building, showing conveyor system with hoppers to the left 


and mills to the right 
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which measures 80ft by 180ft and is equipped, 
at present, with four muffle oil-fired furnaces. 
The furnaces are operated in pairs, one bath 
being heated in one furnace while another 
bath is having the enamel coats fused on in 
the second. The furnace doors are pneu- 
matically controlled and the bath is handled 
by specially designed gear which rotates and 
tilts the bath so that the porcelain enamelling 
powder, which is distributed by a vibrator, 
falls vertically on to the surface. Each bath 
is given two dusts at a furnace temperature 
of 950 deg. Cent. After cooling the bath 
passes through a paint booth where the 
exterior is sprayed, and the product is ready 
for dispatch. 

The sand from the two knock-out machines 
is carried by a rising belt conveyor to eight 
30-ton storage hoppers. Any large pieces 
are removed by a rotary table and the sand is 
delivered from the base of the hoppers to 
another rising conveyor where any metal 
scrap is removed by magnetic separators. 
A cross conveyor and another rising conveyor 
deliver the sand to storage hoppers, from 
which it passes through batch hoppers to a 
battery of six mills where it is milled and dried 
and discharged through 90-100 tons per hour 
aerators to a belt conveyor which transfers 
the sand to overhead storage and batch 
hoppers at the moulding stations. There is 
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a seventh mill to mill new sand, and all the 
mills are rated to handle 40 tons of sand 
per hour. 

In the event of a temporary stoppage a 
cross spillage conveyor has been provided to 
keep the 200 tons of sand circulating. The 
whole of the sand plant, of which we include 
an illustration, is automatically controlled, 
two operators only being required. To 
handle surplus meta! from the cupolas there 
is a pig making machine. 


MAIN CONTRACTORS 


Sir Alfred McAlpine and Son, Ltd., civil 
engineering ; James W. Ellis and Co., Ltd., 
constructional engineering ; Pneulec, Ltd., 
plant. ' 


MAIN SUPPLIERS 


August’s, Ltd., sand mills ; E. A. Roper 
and Co., Ltd., raw material handling equip- 
ment and melting plant ; Carborundum 
Company, Ltd., muffle furnaces; Tilghman’s, 
Ltd., shot blast plant ; English Electric Com- 
pany, Ltd., transformers, &c. ; Broom and 


Wade, Ltd., air compressors; Dallow 
Lambert and Co., Ltd., dust arresters ; 
Vacu-Blast, Ltd., blast plant ; Westwood 


Dawes and Co., Ltd., conveyors; Laurence, 
Scott and Electromotors, Ltd., electric 
motors ; Herbertson and Co., Ltd., steelwork. 


Heat Exchanger at Berkeley 


HE first of the sixteen heat-exchanger vessels 

for Berkeley nuclear power station was erected 
on site by John Thompson, Ltd., Wolverhamp- 
ton, on April 3. The vessel, 70ft long, 17ft 6in 
in diameter and weighing 133 tons, was supported 
on two bogies and transported over a distance 
of some 300 yards from the Berkeley site boiler 
shop, where its fabrication was completed, to 
its position adjoining No. 1 reactor house. The 
operation of raising the vessel into the vertical 
position was done (as illustrated here) by the 
use of a pair of gin poles, 
carrying tackle powered 
by two winches, with a 
130ft boom/15 tons 
Lima crane operating as 
a retaining winch at the 
rear, or base, of the vessel. 
From the time when 
the vessel was aligned 
on its centre-line and 
lifting tackle made fast, 
the lift was completed in 
about three hours, in- 
cluding the removal of 
transportation cradles 
and bogies and the fitting 
ofa tail bogie and rocker, 
on which the rear end 
of the vessel was borne 
during its movement 
forward in the lifting 
operation. To provide 
the necessary lifting 
points for the overhead 
tackle, the vessel was 
fitted with a steel girdle 
positioned to bear 
against pads welded on 
to the outer surface of 
the vessel. 

Manufacture and in- 
stallation of these heat- 
exchanger vessels is 
planned with the aim of 
limiting the transporta- 
tion of heavy loads from 
the works at Wolver- 
hampton, while reducing 
to a minimum the 
amount of work to be 
done on site. The vessel 
is made in sections at the 
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home works and the sections are then welded-up 
to form complete vessels in a boiler shop on the 
site at Berkeley. This site boiler shop accom- 
modates four vessels at a time. 

For fabrication at Wolverhampton, the vessels 
are divided into seven sections, comprising five 
cylindrical sections forming the body of the 
vessel, and a domed section at each end. These 
are fabricated from Ijin steel plate and are 
completed so far as possible in the works befere 
transportation singly to the site at Berkeley. 





ae = = ‘ 
an | j 


~~, ona 
wana se ee Te 


RAXAXD 


x Fi 


May 23, 1958 


Each of the cylindrical body-sections of the 
vessel is fabricated from two plates, roll-formed 
cold to shape, then welded together by a “* Union- 
melt ’’ welding machine. To expedite this 
welding operation, the existing ‘* Union-melt ”’ 
machines at Wolverhampton have been supple- 
mented by a new high-lift boom machine, 
capable of both inner and outer welds on the 
17ft 6in diameter shells and having Ward- 
Leonard and high-speed rotating gear for control 
and high-speed setting-up. Other operations on 
the cylindrical sections at Wolverhampton 
include flame-cutting the holes and welding-in 
the many sleeves required for pipework and tube 
connections to the heat-exchangers. 

The domed end sections of the vessels are 
similarly prepared at Wolverhampton. They 
are made up of pressed plates assembled and 
welded on jigs. The operations include fabrica- 
ting and welding into position the 6in thick 
compensator rings which strengthen the vessel at 





- 


As the head of the vessel is lifted between gin poles, 
the skirt end moves forward supported on a rocker 
and tail bogie, as shown here 


the gas ports and provide connection to the gas 
ducting connecting the heat-exchanger to the 
reactor vessel. 

After transpertation, singly, by road, to 
Berkeley, the sections of the vessel are off-loaded 
on to turntables carried on rail tracks, which 
run from external loading bays directly into 
position in the site boiler shop. Inside the shop, 
the sections are rotated on the turntables so that 
the circumferential welds between them can be 
welded by hand, in the down-hand position, 
from staging erected along the full length of the 
shop, above the vessels. X-ray examination of 
all of the circumferential welds is also done in 
this shop. The skirt of the vessel is also welded 
on at this stage in the boiler shop, to form the 
base of the heat-exchanger and carry the fixings 
through which the vessel is bolted down to its 
foundations in its erected position. 

Upon completion of welds, the vessels are 
stress-relieved, in the area of the seams, by induc- 
tion heating coils wrapped externally round them. 
The temperature is brought up to 600 deg. Cent. 
at a rate of 178 deg. Cent. per hour, with a 
soaking period of one and one-eighth hours. 
The heat gradient is extended over a distance of 
$ft on each side of the welded seam. To control 
the temperature positionally around the seam, 
auxiliary heaters are used internally. They are 
in 6ft and 8ft lengths, independently switched in 
and out as required. A positional tolerance of 
50 deg. Cent. is allowed during the process. 
Current for the induction heating coil is provided 
by an a.c./d.c. motor generator set supplying 
200kW. After stress-relieving, all ports and 
sleeve connections for pipework are sealed and 
the vessel hydraulically tested to 240 lb per 
square inch in the site boiler shop. The complete 
vessel, still on its turntables, is railed out on to 
the external loading bay, where it is placed on 
road bogies for transport to its foundations 
adjacent to the reactor house. 
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Conversazione at the Royal Society 


THe Royal Society held a conversazione at 
Burlington House on Thursday evening, May 15, 
and a number of exhibits of scientific and tech- 
nical interest were to be seen. A central place 
was occupied by the stand dealing with controlled 
thermonuclear reactions, and more particularly 
with the “ Sceptre III’ apparatus produced by 
the Associated Electrical Industries Research 
Laboratory. This apparatus, which was described 
in THE ENGINEER for January 31, 1958, page 164, 
has an aluminium torus of 12in diameter tube, 
the mean diameter of the ring being 45in. The 
torus is threaded by an iron core weighing 4 tons. 
Excitation and stabilisation is by two windings, 
one parallel to the tube providing the electric 
field, the other across the tube to generate the 
magnetic field that steadies the discharge. 
Currents of up to 200,000A have been made to 
flow in the gas, discharging energies up to 40,000 
joules. Temperatures of nearly 4,000,000 deg. 
Cent. have been measured. “* Sceptre III’? was 
represented at the exhibition by a model, and 
photographs of discharges were also shown. A 
** museum ”’ of early tori (original pieces) accom- 
panied these exhibits. 

Another stand showed an outline of some of 
the results obtained in this country from the 
observation of the first two Russian artificial 
satellites. A model demonstrated how the earth 
revolved within the almost fixed orbit of the 
satellites. The use of the observations made in 
this country to calculate the shape and position 
of each orbit was indicated, and inferences with 
regard to the ionosphere were presented. 

Of topical interest also was the display dealing 
with equipment for polar exploration. Garments 
knitted from flexible insulated wire were shown. 
These can be employed as resistance thermo- 
meters for measuring mean skin temperature. 
Careful knitting permits a constant number of 
stitches to be made per unit area, so giving good 
integration. In polar conditions it would be very 
difficult to apply the conventional method of 
attaching thermo-couples to particular points in 
the body and weighting the measurements so 
obtained in order to estimate mean temperature. 
It is thought likely that this new kind of fabric 
will find its biggest application in the manufacture 
of heated clothing. As was remarked at Burling- 
ton House, the time may yet come when a user’s 
wife will say, “‘ Pass me the soldering iron so that 
I can repair your socks, darling.” 


Progress With ‘‘ ZETA ” 


Some further information has now been 
released with regard to the work on controlled 
thermonuclear reactions at Harwell. As is by 
now well known, the apparatus called ““ ZETA” 
was designed and built to attain temperatures 
of about 1,000,000 deg. Cent. in a plasma 
* pinched ** to keep it away from the walls of 
the containing torus.* Spectroscopic observa- 
tions on the apparatus indicated ionic tempera- 
tures of up to 5,000,000 deg. Cent., and the gas 
was shown to be well separated from the walls 
for about 3 milliseconds. The number of neutrons 
emitted as a result of nuclear fusion was small, 
however, and technical difficulties limited the 
investigation ; it was therefore not possible to 
distinguish between the possible mechanisms 
leading to fusion reactions. Some months ago 
a new experiment was designed in a quest for 
information on this point. This has been com- 
pleted, and is reported to have shown that the 
greater number of neutrons arises from fusion 
of }20keV deuterons with other and much less 
energetic deuterons. During the 3 milliseconds 
ef pinch the fast deuterons cannot make a 
sufficient number of collisions with other 
deuterons to reach thermal equilibrium. It is 
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not yet understood how the energetic beam of 
deuterons is produced. Ina system such as that of 
ZETA it seems likely that the energetic deuterons 
are found in the initial phase, when an appre- 
ciable electric field is applied. Some of the fast 
deuterium ions acquire energies about ten times 
greater than if resistive heating had been the 
only source. The number of very fast deuterons 
is found to be a very small fraction of the total 
number present. 

It is pointed out that the failure of these 
energetic ions to equilibrate in three milliseconds, 
and the fact that the fusion reactions cannot 
therefore be thermo-nuclear in origin, do not 
make the results of the work with ZETA less 
significant. In fact, the accelerating process 
involved may be valuable. Random distribution 
of energy between the deuterons in the plasma 
is thought to be necessary for the ultimate 
efficiency of a fusion reactor. For such efficiency 
to be attained the plasma will have to be held 
together for about 300 milliseconds, and there 
appears to be no doubt that the deuterons will 
share their energy in a very much shorter time 
than this. The work with ZETA has given con- 
fidence that higher temperatures and more lasting 
isolation from the walls of the container can be 
achieved. The apparatus is being modified to 
improve its performance, and a more powerful 
successor is being planned. The recent measure- 
ments have identified the mechanisms of most 
of the fusion reactions, and this knowledge will 
help in the prediction of the fusion power output 
at higher temperatures. 


Iron and Steel Institute 


THE eighty-ninth annual general meeting of 
the Iron and Steel Institute was held in London 
on May 7 and 8. At the beginning of the 
meeting, the retiring president, Mr. A. H. 
Ingen-Housz, was in the chair, and after the 
formal business, he installed his successor as 
president, Mr. C. R. Wheeler. 

In his presidential address, Mr. Wheeler spoke 
about raw material supplies and the future 
development of the iron and steel industry. He 
said that with the completion of post-war 
investment programmes in industry and the 
decline in defence requirements, which in turn 
had affected the demand for durable consumer 
goods, some steel capacity had become idle. 
But, Mr. Wheeler continued, the basic expan- 
sionary factors—the growth of population and 
the drive to higher living standards, particularly 
in the under-developed regions—coupled with 
the era of rapid technological change upon which 
the world was surely entering, should stimulate 
the demand for steel once more. There was, he 
thought, no ground to regard the present halt 
as more than a temporary variation from the 
basic upward trend, although it might well be 
that the general levels of future steel production 
which had been forecast might be achieved at 
dates that differed from current predictions. The 
continued rapid growth in world steel production 
would demand very considerably increased 
supplies of the basic raw materials—scrap, ore 
and fuel. The probable nature and availability 
of those essential raw materials were problems 
which were receiving considerable attention from 
the steel industries of the world. A period of 
vigorous growth, Mr. Wheeler added, also 
provided unusual opportunities for the practical 
application of new processes or major modifica- 
tions to existing methods. 

During the meeting there were two sessions for 
the discussion of technical papers. The Insti- 
tute’s annual dinner was held at Grosvenor 
House in the evening of May 7. The president 
was in the chair, and the principal guest was 
Mr. Reginald Maudling, H.M. Paymaster- 
General. 


Weight Saving in Steel Structures 


Tue West of Scotland Iron and Steel Institute 
held a conference last Friday on the metallurgical 
and engineering aspects of weight saving in steel 
structures. Five papers were read, namely, 
“The Application of Tubes to Structures,’’ by 
G. B. Godfrey ; “ Applications of Cold Formed 
Sections,” by R. M. Kenedi and W. Shearer 
Smith; “Weight Saving in Military Steel 
Bridges,”” by A. E. Long ; “ Approximations to 
Material Properties in the Plastic Theory of 
Structures,” by M. R. Horne and T. M. Chariton, 
and “ Structural Uses of Welded High-Tensile 
Steel,’ by G. Roberts. 

The paper by Messrs. Horne and Charlton is 
particularly interesting to the newcomer to 
plastic analysis, for the reorientation of outlook 
which one trained in elastic theory needs to- 
undergo is commented upon, and the basic ideas 
upon which plastic analysis is based are explained 
with clarity. Apart from refinements in stress 
analysis, however, the most important economies 
in steel structures are, in the opinion of Mr. 
Roberts, due to higher quality material and the 
substitution of welding for riveting. He explains 
in his paper the virtues of several noteworthy 
designs in high-tensile welded steel and gives a 
series of charts covering the weldability of high- 
tensile steel. Mr. Roberts also comments upon 
the relevant British Standards, and makes some 
pertinent criticisms of B.S. 968. 


Plastics for Marine Application 


A symposiuM on “ The Use of Plastics for 
Marine Application,”’ organised by the Southern 
Joint Branch of the Institution of Naval Archi- 
tects and the Institute of Marine Engineers, was 
held at Portsmouth on April 23 and at Southamp- 
ton on April 24. Six papers were presented, 
three on each day. The first paper, “* Plastic 
Materials,” by V. E. Yarsley, D.Sc., M.Sc., dealt 
with the broad subdivision of plastics and 
grouped the material under the two headings 
of “ thermo-softening’’ and “ thermo-harden- 
ing.”” The raw materials were mentioned and 
the paper discussed the manipulation, physical 
properties and application of plastics, together 
with the economies and the future of the material. 
Paper No. 2, “ Plastics in Ships’ Hull and Accom- 
modation Spaces,”’ by J. West, B.Sc., dealt with 
the use of plastics for cabin fittings, bulkhead and 
deck coverings, and furnishings. Reinforced 
plastics and their varied applications were also 
reviewed. “ Plastic Boatbuilding,” by G. Wood, 
discussed the various craft built in reinforced 
resin and went on to describe manufacturing 
methods, to consider questions of design and to 
examine the economies of building in the material. 

The fourth paper, “ Plastics in Marine 
Engineering—Thermo-Setting Laminates,” by 
J. F. L. Ludgate, discussed the composition, 
properties and machining of the laminates and 
dealt extensively with the use of the material 
for stern tube bushes and rudder pintle bearings, 
including some performance data. Other appli- 
cations were also listed and included items of 
electrical equipment, miscellaneous fittings, pump 
bushes and engine mountings. The next paper, 
“* Plastics in Marine Electrical and Electronic 
Systems,” by J. M. Fleming, M.A., B.Sc., 
considered problems of insulation of marine 
equipment and gave consideration to the tem- 
perature classification of insulating materials 
and the various plastics allocated to appropriate 
groups. Paper No. 6, the final paper, “* Decora- 
tive Laminated Plastics in Ships,” by H. S. 
Newcomb, affirmed that considerable progress 
had been made in the last twenty-five years and 
discussed questions of durability. The basic 
method of manufacture was described, together 
with details of forms of products available. 
Recommendations were made regarding fabricat- 
ing and installing and notes given upon recent 
developments. 
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The ** Rotorcycle "’ can hover without use of the cyclic pitch control during 
a demonstration. The holes in the sides of the ‘* body ’’ admit air to the 


horizontal cooling fan, which drives it over the engine 


Helicopters in London 


Last week the site of the erstwhile heliport 
on the South Bank of the Thames was visited by 
two Hiller helicopters, an H~23, used for crop 
control in this country, and the experimental 
** Rotorcycle "> XROE-1 The one-man _heli- 
copter, which was originally built for the United 
States Marine Corps, was demonstrated on 
various occasions during its visit to this country, 
including a Royal Marine exercise at Eastney. 
It is intended that, if the machine is put into 
production, it would be built by a European firm, 
but the original engine, an air-cooled, two-stroke 
Nelson flat-four of 43 h.p., would be retained. 
The prototype weighs 300 lb unladen and has a 
maximum rate of climb of 1160ft per minute, 
while up to 70 m.p.h. can be attained 

The machine is designed to be not only portable 
but air-droppable, and a special trolley is used 
to support it during and after folding. The 
machine can be stowed and carried folded without 


even draining the fuel tank, while there is, of 


course, no engine sump. Assembly involves only 
the fitting of fourteen self-locking “ Pip *’ pins, 
and can be performed in about four minutes. 

The small machine illustrates more clearly 
than the larger examples the Hiller “ Rotor- 
matic ** control system, in which the power to 
effect cyclic pitch changes is derived mainly from 
a pair of small blades at right angles to the main 
blades. In the close-up illustration on this page 
it can be seen that the auxiliary rotor is free to 
flap while remaining straight, i.e. one end up, the 
other down, and that this motion is communi- 
cated by bellcranks to the main blades as a 
change of incidence. The incidence of the 
auxiliary blades is altered by a cyclic pitch change 
mechanism of the accepted design, but the bell- 
cranks project downward instead of forward in 
order to maintain the correct phase angle between 
stick movement and disc response. The control 
column can be seen passing behind the head of 
the man nearest the camera; the short handle 
projecting upward below it is the rotor brake. 
Another interesting mechanical detail visible is on 
the left-hand door of the Mercedes van; until 
the door is bolted the right-hand door cannot be 
closed. 

Hiller Helicopters is represented in_ this 
country by Helicopter Sales, Ltd., 14, Woodlands 
Parade, Watford, Herts. 


A New Film Technique 
A new process of filming and reproduction 
for the cinema which, it is claimed, creates a 
greater sense of audience participation in the 
action on the screen has been developed by the 





American Optical Company, and was demon- 
strated for the first time in this country atthe 
Dominion Theatre in London last week. Known 
as ‘“ Todd-AO,” the system includes a new 
camera with interchangeable lenses covering 
angles from 37 deg. to 128 deg., a new projector, 
and a curved screen with a highly reflective 
surface. A wide gauge negative film of 65mm is 
used. This is printed on a 70mm wide positive 
film on which six magnetic sound tracks are also 
accommodated. Five of these tracks feed sound 
to five loudspeaker assemblies carefully posi- 
tioned behind the screen, whilst the sixth track 
carries sound effects to loudspeakers located 
behind and around the audience in_ the 
auditorium. 

The projector, which was developed and manu- 
factured by the Philips Company in Eindhoven, 
Holland, in co-operation with the American 
Optical Company, is designed to take 70mm film, 
but, with minor adjustments, it can handle other 
film processes. The spool boxes accept 3100ft 
of film, and this film passes through the picture 


Inside of prefabricated projection 


The machine is erected on a wheeled trolley. Notice the instrument panel, 
which is between the yaw control pedals ; the pitot tube is supported directly 


off the air speed indicator 


gate at a little over 111-6ft per minute. All 
sprockets and rollers are made of non-magnetic 
aluminium, stainless steel or nylon, and the 
projector gate is made of “ Tantung,” a hard 
metal alloy which will not become magnetised, thus 
almost eliminating the problem of degaussing. 
A focus drift compensator automatically corrects 
any loss of focus due to dimensional changes in 


the lens elements resulting from the heating of 


the lens, and also compensates for the shallow 
depth of focus of short focal length lenses. The 
arc lamp in use with this projector is the Mole 
Richardson, Gaumont-Kalee type 490  high- 
power arc lamp supplied by Rank Precision 
Industries, Ltd. The lamp has its own water 
circulating system and running at 130A gives a 
white light of high brightness, filtered to remove 
unwanted heat radiation. 

A special projection room has been built [the 
inside of it can be seen in the accompanying 
illustration] to give, as near as possible, horizontal 
projection, and the location of this room in the 
midst of the audience brought its attendant 





room showing 70mm projectors 
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problems. The room, which is both soundproof 
and fireproof, was designed and prefabricated by 
Sound Control, Ltd., West Drayton, Middlesex. 
The outer skin is made of steel and asbestos 
panels secured to a structural steel framework, 
whilst the inner floating shell is completely isolated 
from the outer skin, and from the fabric of the 
theatre and the projectors. The projectors are 
rigidly mounted on a heavy steel framework 
secured direct to the concrete floor of the 
auditorium. The floating floor of maple wood 
surfaced with lino, upon which the inner cabinet 
is built, is supported by mountings in which 
rubber is bonded in shear to metal blocks. Five 
Yin by 6in and eight 43in by Sin mountings are 
used. The inner walls and ceiling are constructed 
of rigid sections incorporating both a sound 
barrier and a sound-absorbent lining. The cavity 
between the inner and outer skins is maintained 
at 2in to 3in and is completely sealed off. The 
projection port face of the outer skin is treated 
with an acoustic absorbent to obviate danger of 
reflections to the front of the auditorium. Pro- 
jection and observation ports are double glazed 
with jin plate glass, optical glass being used for 
the projection ports. The projection room at 
the Dominion Theatre accommodates two 70mm 
projectors (these can be seen in the illustration), 
six-channel amplifiers with spares, fader units, 
special effects cabinet, film storage and rewind 
benches and non-synchronous equipment. The 
distance from the lens of the projector to the 
screen is 78ft and using a lens of 3in focal length 
the resulting screen picture is 46ft wide and 2Ift 
deep. 


Vapour Blast Cleaning of 
Components 


A TWO-CHAMBER vapour blasting equipment 
recently added to the ** Vaquablast ** range made 
by Abrasive Developments, Ltd., High Street, 
Henley-in-Arden, Solihull, is illustrated below. 
This equipment is used to clean, remove scale 
and light fraze from bulk quantities of small 
components by blasting 
them with a mixture of 
an abrasive and water 
whilst they are rotated 
in a barrel. 

The sheet metal cabinet 
of the equipment con- 
tains two similiar blasting 
chambers arranged for 
independent operation, 
so that whilst one is in 
operation the other can 
be emptied of compo- 
nents and reloaded. The 
work barrel in each 
chamber is so constructed 
that the abrasive/water 
mixture injected into it by 
a gun flows out through 
the slotted sides and falls 
into the sump below for 
recirculation. Variable- 
speed reduction gear 
units, which rotate the 
barrels ineither direction, 
are situated on enclosed 
platforms on each side 
of the cabinet. 

An injection gun for 
the abrasive/water mix- 
ture, situated inside each 
barrel, is supplied with the mixture from the 
sump by a centrifugal pump. A continuous 
supply of compressed air at 80 Ib per square inch 
to the guns gives added velocity to the mixture to 
speed the cleaning operation. _ 

If required, the barrel of the right-hand 
chamber can be removed and large components 
supported through work holders in the door 
whilst they are blasted. Each work barrel is 
designed to accommodate up to lcwt of 
components. 


High-Speed Rock Drill 
A WORKING demonstration was recently given 
by the Consolidated Pneumatic Tool Company, 
Ltd., 232, Dawes Road, London, S.W.6, of a 
new high-speed, light-weight pneumatic drill 
which has been developed particularly for tunnel 
work. This * Tornado ” drill weighs only 50 Ib, 
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and is designed for a working pressure of 90 Ib 
per square inch, its consumptien being in the 
region of 165 cubic feet of air per minute. 

The 3in diameter piston of the tool has a 
stroke of only | fin, and it gives some 2900 blows 
The design is such that the maximum 


a minute. 





Tunnel drill with the retainer lifted out of the way for 
drilling with dustless dry drilling equipment 


piston area is exposed to the air pressure in the 
cylinder, and the mass of the piston ensures high 
acceleration with good energy transfer. The 
air flow passages through the valve are arranged 
to minimise the pressure drop, and the valve 
case cover is shaped to provide immediate 





Two-chamber vapour blasting cabinet for cleaning and descaling small components 


acceleration of the piston and good air cushion- 
ing at the end of the upstroke. The position of 
the valve trigger ports in the cylinder are arranged 
so that “* freezing *’ conditions will not affect the 
action of the machine. 

A light, easily operated three-position valve 
fitted in the backhead of the machine can be 
quickly flicked over by the thumb from the 
non-operative position to deliver a supply of 
water, or a blast of emergency blowing air, 
to the drill. With this switch, therefore, a short 
duration blast of air can be obtained at any required 
time when drilling wet to clean the hole. This 
switch on the backhead can be seen in the 
accompanying illustration. 

The steel is held by a new design of retainer on 
the drill body, and a simple quick-action cam- 
locking lever pulls back against a bonded rubber 
ring. This rubber ring also provides an effective 
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cushion in the event of the collar of the steel 
striking the retainer, and reduces the incidence 
of breakage. 

For the demonstration, which took place in a 
quarry at Breedon-on-the-Hill, air at 95 1b per 
square inch was supplied by one of the firm’s 
“Power Vane” rotary compressors through 
about SOft of lin air hose. The rock drilled 
was a hard limestone having an average crushing 
strength of over 29,000 Ib per square inch. For 
the demonstration the new drill was given a 
series of comparative performance trials against 
one of the firm’s standard ** 32F”’ sinker drills. 
Both machines were fitted with tungsten-carbide- 
tipped 1 4in steels and mounted on a standard 
4ft feedleg. Working under precisely the same 
conditions it was shown that the sinker could 
drill a 214in deep hole in one minute, whilst the 
** Tornado *’ machine could drill a 38in deep hole 
in the same time. These trials were made with 
wet drilling and afterwards the new machine was 
effectively demonstrated in dry drilling working 
in conjunction with a ‘“Hemborn”’ dust 
extractor. The drill in the illustration is being 
used with dust extractor equipment, and the 
retainer locking lever is raised to provide space 
for the collector fitting. 


Testing of Reciprocating Engines 


A NUMBER of special instruments have been 
developed by the Dunedin Engineering Com- 
pany, Ltd., 51, Beauchamp Place, London, 
S.W.3, for the testing of fuel injection systems 
and engines under working conditions. The 
equipment has been designed so that it can be 
compared with the electronic instruments used 
by the engine builder to determine the pressures 
necessary for efficient operation. 

The “‘Diestester’’ has been designed for use with 
medium and high-speed engines having no special 
provision for checking the compression from the 
cylinder head. The instrument is of robust 
construction and fits into a box measuring 
13in by 8in by 24in, the whole weighing 10 Ib 
Operation of the instrument, which checks 
cylinder compression under normal running 
conditions at full speed, is simple ; the injector 
is removed and the assembled “‘Diestester’’ is 
inserted into the open port and bolted into place. 
as shown in our illustration. The engine is then 
started and the pressure is visually recorded by a 
steady reading on the gauge, which is graduated 





The “ Diestester’’ in use 


from 0 Ib to 1000 Ib per square inch with equi- 
valent atmospheres. The reading is retained 
until released by the operator and no calculations 
have to be made except adjustments for tem- 
perature, altitude and humidity. Adaptors are 
provided to cover differences in reach and size 
of various injectors. 

Both manufacturers and operators of diesel 
engines have long realised the disadvantages of 
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Static testing of injectors in neutral pumps and 
that the best condition for setting injectors to the 
correct pressure is when the engine is running. 
Thus, the injector is set to the actual fuel pump, 
at working temperature and using the correct 
fuel, whereas pressures set on a static pump are 
usually low under working conditions. Similarly, 
fuel pumps can be tested under running con- 
ditions and tests of delivery valve seats, cut-off 
and plungers can be made without removing the 
fuel pump, so that faults can be located quickly 
and accurately. The use of instruments is also 
helpful in attaining smoke free operation, since 
the control of exhaust blackness is dependent 
upon correct functioning of fuel pump and 
injectors as well as the correct compression in 
each cylinder. 

Another instrument manufactured by the 
company, the “Injectometer,”’ checks and 
accurately resets injector release pressures with 
the injector in position and the engine running. 
By this means correct setting is obtained at 
working temperature when using normal fuel 





The “ Injectester ’’ shown in operation 


and while the correct volume of fuel is being 
metered. The instrument can check atomisation 
with the injector removed and also dry face and 
back leak. To carry out the tests, the instrument 
is connected either to the pump or injector end 
of the delivery line by the insertion of a tee-piece, 
and the engine started. By opening the release 
valve, the system is bled for air and then, on 
closing the valve, a steady reading is shown on 
the gauge, which is marked in pounds per square 
inch and atmospheres, to a maximum of 8000 Ib 
per square inch. The equipment is supplied in a 
box measuring 84in by 7in by 3jin and weighs 
64 Ib. 

A third instrument is the “ Injectester,”” which 
is suitable for use with slow and high-speed 
engines and can take pressure readings and drop 
readings of injectors and fuel pumps with both 
in position and the engine running. Thus, the 
unit, illustrated in operation, can carry out tests 
under true working conditions : the injector is 
tested direct from its own fuel pump and using 
normal fuel at working temperature. Addi- 
tionally, the injector can be removed and tested 
for atomisation, dry face and back leak in the 
** Injectester."” The condition of the fuel pump 
can be checked to ensure that it has the capacity 
to deliver the correct pressure. The unit, which 
is supplied in a box measuring 13in by 12in by 
44in and of 17 1b overall weight, consists of a 
central block surmounted by a gauge, graduated 
from Olb to 10,000lb per square inch and 
equivalent atmospheres, with a relief valve on 
the left and a stop valve on the right. The spring- 
loaded relief valve which must be set at 4000 Ib, 
6000 Ib or 8000 Ib per square inch, or twice the 
cracking pressure of the injector, has a connector 
for use when testing injectors or fuel pumps. 
The stop valve also has a connector for testing 
faulty injectors and when the pipe connections 
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are made, the valve is opened and the injector 
tested for spray pattern, dribble or back leak. 
On the gauge, the white indicator records 
pressures and a hand-controlled red reset pointer 
acts as a guide for setting injectors and in testing 
pumps. Back leak is shown by low breaking 
pressure and high breaking pressure is indicative 
of partially blocked nozzles or that an injector 
needle is sticking, while rapid vibrations of the 
white indicator mean that the delivery valve is 
losing pressure. 

An instrument corresponding to the “ Dies- 
tester ’’ but intended for spark ignition engines, 
of relatively low compression ratios, is known as 
the “ Autotester’’: it is calibrated, again in 
pounds per square inch and atmospheres, up to 
300 Ib instead of 1000 Ib per square inch. Adaptors 
to fit either 14mm _ or 18mm spark plug holes are 
provided : packed in a box 94in by 7in by 34in, 
the equipment weighs 5lb. It can readily be 
understood that on a throttled engine meaningful 
compression measurements can only be obtained 
on a dynamometer or on the road, so an instru- 
ment which can be observed and operated from 
the cab is required. 


Machine for Painting Scaffolding 
Tubes 


SCAFFOLDING tubes can be painted at a rate of 
1500ft per hour in the machine illustrated here- 
with. The tubes are dry to the hand when they 
leave the machine, so the storage of wet tubes is 
obviated. This has been one of the principal aims 
of the painting process for which the machine was 
developed, and depends on the nature of the 
paint, which is a quick-drying rust-inhibiting 
material. The machine has been made by Hunter 
and Co. (Scaffspray), Ltd., 19, Clarges Street, 
London, W.1, and is known as the “ Scaff- 
spray’; this same firm also markets the paint 
which must be used with the machine. 

The preliminary stages of reconditioning the 
steel tubes involve straightening and cutting, with 
the usual gear. Then, the insides of the tubes are 
painted, if required. For this process tubes are 
mounted on a bench fitted with a high frequency 
vibrator, and first the inside is cleaned with a 
wire brush, and then paint introduced, by insert- 
ing a rod which sprays paint from a pressurised 
supply. The whole series of operations is laid 
out to give economy in handling, and a stocking 
stage is generally introduced at this point, when 
the operations of the machine described here 
begin. Alternatively, straightening and cutting 


only may be called for in these preliminary stages. 
The next operation is to remove loose rust 
and any other material adhering to the outside 
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of the tube. This is done by passing it through a 
cleaner, consisting of wire brushes operated by 
a th.p. electric motor. The cleaner can just be 
seen on the right-hand side of the machine in 
our illustration (there is a roller visible on the 
exit side of it). Tubes are pushed through the 
cleaner from the far side, towards the foreground 
in the illustration, and are then stocked 
before being re-introduced for painting. 

There are fifteen painting “* channels *’ in the 
machine, with four sets of rollers, two on the 
entry side, as shown, and two on the exit side. 
One set on each side is chain-driven, from a 4 h.p. 
motor. Outlying rollers, mounted on screw- 
jacks, are also employed. On the exit side, each 
set of rollers is mounted above an oil bath. A 
sponge presses against the underside of each 
roller, thus ensuring that it is always coated with 
oil. Thin motor oil is used with a solvent, which 
renders the oil incompatible with the paint ; 
thus the paint, which is still soft even though dry, 
is not damaged by the exit rollers and oil does 
not adhere to it. The speed of travel of each 
tube is, very roughly, Ift in three seconds. 

The tubes first pass under a manifold ; paint 
drops from a series of holes in this manifold on 
to the tubes. Just beyond the manifold, which 
can be seen in the illustration extending 
almost right across the machine, are two banks of 
brushes, mounted so that four brushes in each 
bank brush the excess paint off the tube. A bath 
collects the excess paint, which flows by gravity 
to a centrifugal pump and is recirculated. 

The tubes then enter the drying area, where 
they pass over a bank of forty-two infra-red 
lamps, each of 240W. Here a thermostat con- 
trols the temperature, about 70 deg. Cent. being 
maintained. There are then two blower fans, 
each driven by a $ h.p. motor, whieh blow air 
across the tubes whence it exhausts partly at 
the ends of the machine and partly through a 
vent in the roof. 

Clips and couplings are wire-brushed by hand 
to remove loose rust, and are then dipped into a 
tank of paint, which can be seen on the left of 
the machine (there is in fact a lid on the tank in 
this view) between the two banks of push-button 
controls. When a clip has been dipped, it is 
placed on the wheel which can just be seen in the 
illustration above the tank. This wheel—which 
is of steel mesh, is turned by hand, and a score 
or two of clips and couplings can be stored on 
it, in the region above the heating chamber and 
below the vent for spent air. Thus by the time 
the wheel has been filled, the clips first painted 
are dry. 

Tubes up to 3in in diameter and 4ft to 30ft in 
length can be painted in the machine, which is 
trailer-mounted. 


Unpainted tubes are being introduced into the machine in the foreground in this illustration. Painted tubes, 
already dry to the touch, are being removed in the background, On the left can be seen the controls and 
the tank in which clips and couplings are dipped, and above it a small section of the wheel on which they 
are dried 
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Industrial and Labour Notes 


Railway Wages 


At the end of last week, it was stated 
that the three railway unions had accepted 
the wage offer made by the British Transport 
Commission, details of which were given 
in these notes in our last issue. This means 
a wage and sslary increase of 3 per cent for 
all grades employed on British Railways, 
which will begin on June 30. The British 
Transport Commission has undertaken, in 
addition, to make a general review of the 
wages structure later in the year. The 
acceptance of the offer implies the unions’ 
support of measures proposed for strengthen- 
ing the British Transport Commission’s 
finances which have been the subject of a 
good deal of discussion recently between 
the British Transport Commission, the 
Government and union representatives. 


Atomic Energy Safety Committee 


It will be recalled that the report of 
Sir Alexander Fleck’s Health and Safety 
Committee (see THE ENGINEER, January 17, 
1958, page 108) recommended that the 
United Kingdom Atomic Energy Authority 
should lead in building up the supply of 
special medical staff for the control of health 
and safety, and that it should establish a 
national training centre for such staff. The 
Authority has announced that a committee 
to advise on these matters has now been 
appointed. Sir Douglas Veale, hitherto 
Registrar of Oxford University, is the chair- 
man, and the committee is to include Sir 
Ernest Rock Carling, Professor W. V. 
Mayneord, and Professor B. W. Windeyer. 


Iron and Steel 


The Iron and Steel Board says that 
the output of steel ingots and castings in 
Great Britain averaged 407,800 tons a week 
in April, which represented an annual pro- 
duction rate of 21,204,000 tons. This must 
be compared with an annual rate of 
22,480,000 tons in March and of 22,360,000 
tons in April last year. Production in April, 
it is stated, was affected by the lower export 
demand and by a reduced home demand for 
tubes and light sections for building, and for 
hand mill sheet. Pig iron output in April 
averaged 256,900 tons a week, compared 
with 267,600 tons in March and 277,400 tons 
in April last year. This, it is explained, 
reflects the decline in steel production and the 
falling off in foundry iron production. 

Total supplies of steel to home consumers 
and merchants in the first quarter of this year 
amounted to 3,700,000 tons, and were thus 
approximately 1 per cent higher than in the 
comparable period of last year. According 
to the Iron and Steel Board, the increase in 
deliveries is attributed mainly to the recovery 
of activity in the motor-car industry from the 
low level to which it fell at the beginning of 
last year. Steel deliveries to the motor 
vehicle industry in the first quarter of this 
year were nearly 50 per cent higher than in 
the comparable period of 1957, though in 
most other industries, apart from electrical 
engineering, deliveries were lower than a year 
earlier. The Board adds that exports of 
finished steel by producers, after increasing 
throughout 1957, fell in the first quarter of 
this year to about 19 per cent below those in 
the comparable period of last year, and are 
now back to the 1956 level. In the case of 


sheet, the decline in exports in the first 
quarter was due to the shortage of strip mill 
qualities consequent upon the recovery in 
the motor-car industry, but the decline in 
exports of light sections, bars and tinplate 
was due to a fall in demand. Imports of 
finished steel by consumers have been main- 
tained at last year’s level mainly as a result 
of the increased demand for sheet. On the 
other hand, imports of semi-finished products 
have fallen, a big reduction in the imports 
of ingots and billets being only partly offset 
by an increase in imports of hot rolled coil. 


The Coal Board’s Finances 


The annual report of the National Coal 
Board, which was published last week, shows 
that although in the final quarter of last year 
a surplus of £1,621,625 was achieved, the 
deficit on the revenue account for the 
whole of 1957 was £5,346,712. This brought 
the accumulated deficit of the Board 
and its subsidiary housing associations, to 
£29,100,000. During last year, the Board 
spent £103 million on capital account, com- 
pared with £96,000,000 in 1956. 

The report says that the total cost of pro- 
duction at the Board’s collieries was £4 Is. 6d, 
a ton in 1957, compared with £3 14s. 5d a 
ton in 1956 ; proceeds from the sale of coal 
were £4 2s. Id. a ton, or 5s. 1d. more than 
in 1956. The profit (before charging interest) 
on colliery operations last year was 7d. a 
ton, which was 2s. a ton less than in 1956. 
The cost of openeast coal was £2 18s. 5d, 
a ton, 5s. 4d. more than in 1956, and the 
profit on opencast operations was 13s. 9d. a 
ton, which was 10d. lower than in 1956. 
Proceeds from the Board’s coke ovens 
increased by 12s. 2d. a ton, but production 
costs increased by 12s. 10d., so that, com- 
pared with 1956, there was a drop of 8d. to 
lis. 5d. a ton in the profit (again before 
charging interest) on these operations. The 
Board’s benzole refining and tar distillation 
plants yielded a profit of £1,037,000 last year, 
compared with £519,000 in 1956. There was 
a loss of £152,000 on manufactured fuel 
and briquetting plants, but briek and tile 
production resulted in a profit of £545,000. 
The loss on the Board’s houses increased 
from £1,905,000 in 1956 to £2,218,000 last 
year. Last year’s figure for interest and 
interim income payable to the Minister of 
Power was £26,100,000, compared with 
£21,300,000 in 1956. 


Industrial Production Show of Canada 


In conjunction with the Board of 
Trade, the Birmingham Engineering Centre 
is organising a British engineering exhibit 
at the National Industrial Production Show 
of Canada which is to be held in Toronto from 
May 4 to 8, 1959. This exhibition is held 
every two years and receives widespread 
support from Canadian, Amefican, European 
and British firms. Experience increasingly 
shows that participation in specialised exhibi- 
tions is the most effective method of display 
on the North American continent. It is 
stated that the Board of Trade’s decision to 
mount a prestige display and the joining of 
forces with the Birmingham Engineering 
Centre to organise a separate British partici- 
pation is an outcome of the Government’s 
desire to exploit all possible means of expand- 
ing trade with Canada. The atmosphere 


created by the visit of the Canadian Trade 
Mission to Britain last year makes the oppor- 
tunity particularly propitious. 

The National Industrial Production Show 
will be held in the Industrial Pavilion at the 
Exhibition Park in Toronto, and although it 
follows accepted North American custom in 
lasting for the comparatively short period of 
five days, it provides a good sales opportunity 
for manufacturers of production engineering 
equipment. The Birmingham Engineering 
Centre will organise the British display on 
behalf of the Board of Trade, who, in addition 
to the prestige exhibit, will also bear the cost 
of a shell stand scheme for the whole section, 
adjusted as far as possible to meet the needs 
of individual exhibitors. Stands will be let 
in units of 120 square feet, or possibly 
smaller units, at a cost varying from approxi- 
mately 15s. to £2 5s. per square foot, depend- 
ing on whether the services provided by the 
Engineering Centre will be fully used or not. 
These will include handling and installation 
of exhibits, publicity, and, indeed, the overall 
organisation and co-ordination of the com- 
plete display. In general, it is anticipated 
that the majority of exhibitors will be British 
firms and their participation will be arranged 
from this country, although special arrange- 
ments are being made to take care of those 
exhibitors who would wish to exhibit through 
their Canadian agents, and, in this case, 
—— the cost of participation will be 
ess. 

The British section will have the full sup- — 
port of the Board of Trade and the British 
Trade Commissioner’s Offices in Canada. 
Firms interested are invited te apply for 
further details to Mr. A. J. Cox, Birming- 
ham Engineering Centre, Stephenson Place, 
Birmingham, 2. 


Industrial Production 


The May issue of Barclay’s Bank 
Review includes an article entitled ‘ This 
Question of Expansion,” in which it is 
remarked that “the assumption that the 
United Kingdom is falling into recession is 
too pessimistic a conclusion to be drawn 
from recent events.” The total output of 
goods and services, it is added, has admittedly 
not shown the same rate of increase in recent 
years as in earlier periods, but this must be 
seen as an inevitable consequence of the 
attempts which have been made to reduce 
an excessive demand upon the resources of 
men and materials. 

Indeed, the Review goes on to say, the 
levelling out of industrial production may 
be taken as one sign that a better balance 
between demand and supply is being achieved, 
but this equilibrium need not, and indeed 
must not, mean stagnation. A _ stable 
economy is One in which economic relation- 
ships are free from tension and, the Review 
comments, there is no reason why this 
greater harmony should prevent an eminently 
desirable increase in industrial production 
from taking place, provided that the 
economies of efficient production can be 
reflected in lower costs. Any attempt to 
force down prices by the imposition of strong 
deflationary measures would cause more 
articulate social discontent than has arisen 
in the different but equally unjust conditions 
of inflation, but it is quite another matter, 
the Review says, when lower prices come 
about as the result of a rise in productivity. 
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GENERAL ELECTRIC COMPANY, LTD. 
Ts only major British firm in the heavy elec- 
trical engineering field to exhibit at Hanover 
this year, The General Electric Company, Ltd., 
Magnet House, Kingsway, London, W.C.2, 
announced that it had taken a twelve years’ 
lease of stand space at the German Industries 
Exhibition. Its exhibits included a power manipu- 
lator, developed as a commercial product by the 
company’s Atomic Energy Division. This 
manipulator is claimed to be the first of its kind 
to be designed and built in Europe. Operated 
without any mechanical linkage, the manipulator 
is the mechanical equivalent of a human arm and 
hand, with shoulder, elbow, wrist and several 
different interchangeable grasping devices. It is 
capable of a much greater range of movements 
than a man’s arm, and, of course, can carry much 
heavier loads. It can lift and position objects 
weighing up to 750 1b, handle delicate glassware, 
pour and stir liquids, and operate a variety of 
tools. One operator, sitting at a small, movable 
control console, can control the complete opera- 
tion of the manipulator. As long as some means 
of remote viewing such as closed circuit television 
can be used, there is no limitation on the distance 

between the operator and the manipulator. 
Also on view were two full-scale replica 


{ Concluded from page 750, May 16) 


models, typical of alternators up to 275MW, one 
showing a section of the rotor with hydrogen 
cooled conductors (seen below), and the other 
the windings of the 
stator with water-cooled 
conductors, and the 
associated _ circulating 
water pumps and coolers. 
For the centralised con- 
trol of a number of a.c. 
motors or circuits G.E.C. 
has developed a control 
centre designed for vol- 
tages up to 600V. It 
comprises a number of 
cubicles which — will 
accommodate a_ wide 
range of starters, switch- 
fuses and relays, and any 
necessary alterations can 
be made on site to 
meet subsequent changes 
in requirements ; indivi- 
dual control units are 
built on the plug-in 
principle to simplify 
maintenance, and units 


of the same ratings are Model T2K 





Full-scale model of a rotor with hydrogen-cooled conductors, typical of alternators up to 275MW—G.E.C. 





Six-cylinder diesel engine ‘‘ D0026M *’—M.A.N. 
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interchangeable ; all doors are interlocked with 
with appropriate isolating switches, cubicles are 
free standing, and any number can be coupled 
together to form a_ switchboard. 

Another product on show was a liquid-cooled 
single-anode mercury-arc rectifier, known as the 
““ Com-Pak ”’ rectifier, of a design shortly to be 
supplied for service on British Railways multiple- 
unit rolling stock and main line locomotives. 
This rectifier, which is remarkable for its small 
size and compactness, was exhibited mounted 


** Hydrocar ’’ ef 3-ton capacity—Giildner 


on a rocking platform built specially to reproduce 
the violent shocks experienced in shunting 
operations, emergency stops and accelerations. 
This simulates service conditions so closely that 
it enables rectifiers to be tested under continuous 
full-load and cyclic loading conditions. 


GULDNER-MOTOREN-WERKE 


At the stand of Gesellschaft fiir Linde’s Eis- 
maschinen A.G., Zweigniederlassung Giildner- 
Motoren-Werke, Aschaffenburg, were shown a 
range of water and air-cooled diesel engines 
from 2-5 h.p. to 36 h.p., as well as the carriers 
“Hydrocar,” of 2 and 3-ton capacity. The latter, 
illustrated above, is a new model. In _ these 
vehicles, power is transmitted by means of 
variable delivery axial plunger hydraulic pumps 
and motors. This permits a steplessly variable 
forward and reverse drive. The previously 
developed 2-ton model was shown equipped 
with tilting platform crane or lifting stage, all 
hydraulically operated. 


MASCHINENFABRIK AUGSBURG-NURNBERG A.G. 


The engine production programme of M.A.N. 
(Maschinenfabrik Augsburg-Niirnberg A.G.) 
includes diesel engines from 4 h.p. to 20,000 h.p. 
At the Hanover Exibition, the company showed 
a small selection of the total programme. The 
centre of gravity of production is, as always, the 
construction of large two-stroke diesels for ships, 
although it was not possible to show full-size 
versions of the very large machines. A develop- 
ment of the well-known ‘ KZ 78/140" is the 
*“ KZ 78/155," in which the stroke has been 
incfeased by 150mm. A twelve-cylinder engine 
of this design reaches 15,600 h.p. at 115 r.p.m. 
The most recent version is the “* KZ 84/160,” 
with 840mm bore and 1600mm stroke, giving an 
output per cylinder of 1700 h.p., or 20,000 h.p. 
for twelve cylinders. 

Also a new development is the “‘ V6V30/45 °° 
engine for rail and marine use, with twelve 
cylinders of 300mm bore and 450mm stroke, 
which, at 400 r.p.m., gives 1500 b.h.p. The 
supercharged motor can be equipped with an 
intake air cooler, thereby further increasing the 
output. 

Low noise level and a favourable fuel consump- 
tion has been achieved with the “ M-process ” 
which also can be used to burn any kind of liquid 
fuel. The engines developed to use this process 
include the series “* D0022M,” “‘ D0024M ” and 
* D0026M,”’ with two, four and six cylinders 
(illustrated) respectively. The bore is 100mm 
throughout, the stroke 125mm. For installation 
under the floor of buses, railcars and lorries, the 
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“ DIS46MIU ™ engine, with 160 h.p. at 2200 
r.p.m., has been developed. Among the exhibits 
in the open-air section, M.A.N. showed the 
“ Sky Worker "” assembly mast, which is mounted 
on a lorry chassis. Its height is up to 14:5m, 
overhang 10m, and load capacity 150 kg. The 
working cabin can be rotated through 400 deg. 
The hydraulic system works at 250 atmospheres 
absolute. 


FAUN-WERKE 


_At its stand in the Open Air display, the firm 
Faun-Werke Karl Schmidt, Nuremberg, showed 
as an extension of its range of dumper trucks 
the “ K20VA ” 


truck (below). The vehicle, 





20-ton dumper truck with all-wheel drive from 250 h.p. air cooled diesel engine— 


Faun-Werke 


which measures 7140mm by 3500mm_ by 
3500mm overall, with a wheelbase of 3800mm, 
is designed to hold 11 cubic metres with level 
filling or 12-5 cubic metres with heaped filling. 
The tare weight of the dumper is 19,150 kg 
and the useful load, 20,000 kg. The total load is 
divided between front and rear axles roughly in 
the ratio | :3. An air-cooled ** Deutz’ twelve- 
cylinder diesel engine of 250 h.p. supplies power 
through a twin-plate clutch, six-step gearbox and 
transfer box. Tipping is carried out hydraulic- 
ally, steering is hydraulically assisted, and oil- 
hydraulic springing is provided for the driving 
The minimum turning radius is 8000 mm, 
gear, IS 


seat. 
and the maximum gradient, in first 
| in 3. 
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HANS LIEBHERR, BIBERACH 


On the stand of Hans Liebherr, of Biberach 
an der Riss, Wiirttemberg, in addition to a 
number of building cranes and excavators, there 
was shown for the first time, an entirely new 
design of automatic concrete mixing tower, 
which in recent service is stated to have shown 
remarkably good results. These towers are now 
constructed in four sizes, with designed outputs 
of mixed concrete of from 25 cubic metres per 
hour to 160 cubic metres per hour. By enclosing 
all working parts and weighing and operating 
machinery in a circular tower, the design enables 
the plant to be transported by road or rail with- 
out any dismantling. All the silos provided for 
the ingredients are inter- 
changeable, and it is 
possible to store up to 
eight different compo- 
nents. By fitting 
automatic weighing 
machinery, especially 
electrical weighing appa- 
ratus, it has been possible 
to almost double the out- 
put of mixed concrete 
from the tower. Again 
care has been taken to 
make all parts robust, 
so that nothing is harmed 
in transport. We show 
below a recently com- 
pleted, automatically 
operated concrete mixing 
tower in the Ruhr 
district, with automatic 
supply elevators for the 
ingredients. This instal- 
lation has an output of 
25 cubic metres per hour. 
By keeping down the 
height of the tower it is 
possible to arrange the 
supply elevators more conveniently. The mixing 
tower shows a saving in the amount of cement 
used and its construction can also be modified 
to produce dry mixed concrete. For road con- 
creting, a special type of mixer has been produced 
with fewer silos, making the height much smaller 
so that the plant can be accommodated in a 
wagon to work in conjunction with the usual 
concrete plants used for road work. 


HEINRICH FLOTTMANN G.M.B.H. 


Among the wide range of tools for the mining 
and stone cutting industries, Heinrich Flottmann 
G.m.b.H. of Bochum, showed several new 
developments. Here we show the new 
““Ideal’’ boring column on which the boring 





Automatic concrete mixing tower with elevators—Hans Liebherr 








column for hammer  borer—Heinrich 
Flottmann G.m.b.H. 


** Ideal °° 


hammer is carried. It can be firmly fixed in 
difficult positions and because of its small weight 
of only 60 kg can easily be handled. The feed 
(up to 1800 mm) is taken from a piston loaded 
by about 5 atmospheres air pressure. 

Among the air compressor units was the 
addition to the “ Bully” series, the “ Bully 
3000 DF” shown below. It is a particularly 
neat design with rubber-tyred wheels and a 
hauling pin which also serves as a third support. 
In this series the prime mover may be an air- 
cooled diesel engine or an electric motor as 
desired. 





Transportable air compressor unit ** Bully 3000DF ”’ 
—Heinrich Flottmann G.m.b.H. 


CARL SCHENCK MASCHINENFABRIK G.M.B.H 


On the stand of Carl Schenck Maschinenfabrik 
G.m.b.H., of Darmstadt, Landwehrstrasse 55, a 
prominent ‘exhibit, shown overleaf, was a new 
type of girdle pocket elevator. 

For handling piece goods such as sugar, bags, 
and bunches of bananas, &c., elevating equip- 
ment has been suggested, in which an endless 
belt forms pockets which are open at the sides, 
and hang down slack. However, for transporting 
loose materials such installations are not suit- 
able, because the material would drop from the 
open pockets, and further, would cause heavy 
wear on the chains and sprocket wheels driving 
them. 

In Messrs. Schenck’s design, the conveyor or 
elevator chambers or pockets, are formed by an 
endless belt, having rigid side walls which give 
both support and shape and are attached to the 
belt and to the endless tractive elements. By this 
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means are formed bucket-like chambers or 
pockets which retain their shape. 

This elevator may be designed to utilise forked 
chains for traction, but it has been found 


preferable to use endless belts of rubber cord 
reinforced by steel wires. The guide strips and 
the fastening eyes for the transverse elements 
are vulcanised to the belt. 





Girdle pocket elevator—Carl Schenck Maschinen- 
fabrik G.m.b.H. 


Brown, Boveri AND Ciz., A.G., MANNHEIM 

The main theme of this year’s exhibit of 
Brown, Boveri and Cie., A.G., Mannheim, was 
“Equipment for Main and Auxiliary Drives in 
Steel Works and Rolling Mills.” A working 
model to scale 1:15 showed a blast-furnace 
skip winder, for hoisting 4 to 6 tons of coke or 
20 tons of ore at a time to a height of 45m, at a 
speed of 2m per second. The winder motor was 
equipped with a 600V, 290kW d.c. shunt motor. 
The motor was steplessly regulated by means of 
pumpless single-anode, grid-controlled, mercury- 
arc rectifiers (‘* Contiflux’’ system). For the 
grid-control units, transistors were employed. 
The installation can be operated with full pro- 
gramme control, the programme being preset 
from the control desk, where a mimic panel 
allows its progress to be continuously observed. 

For the testing of steel components and welds 
of over 100mm thickness and castings of 400mm 
and over, 200kV to 400kV X-ray equipment is 
no longer sufficient. Non-destructive testing 
can be carried out with the industrial Betatron, of 
which B.B.C. showed a version capable of pro- 
ducing twin or stereoscopic photographs. In 
the toroidal chamber, electrons are accelerated 
to 31MeV after which they are stopped by the 
anti-cathode. By providing two anti-cathodes, 
two X-ray beams are generated ; these beams are 
inclined at a small angle to each other, which 
can be used to take simultaneous pictures of two 
successive regions of the workpiece, or two 
superimposed, stereoscopic pictures which allow 
the depth of a flaw to be estimated. 


DINGLERWERKE AKTIENGESELLSCHAFT 


This year the Dinglerwerke Aktiengesellschaft, 
of Zweibriicken, showed an improved design of 
tandem vibrating roller, the model “ V.T.S.H.,” 
which has a compacting effect ranging from 3-7 
to 20 tons. The roller is driven by a Deutz 
diesel engine and three operating speeds are pro- 
vided. The original design has been the subject 
of a recently published report by Professor Georg 
Garbolz, of the Institut fiir Baumaschinen und 
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Baubetrieb, of the Rheinisch-Westfalische Hoch- 
schule, Aachen. The tests were carried out last 
year with vibrating rollers manufactured in 1956, 
on sandy gravel and crushed rocks. 

The experience gained in these tests has been 
utilised for the further development of the rollers, 
which is stated to have resulted in a considerable 
depth increase of the compaction effect. 


EXHIBITION OF AIRCRAFT AND ACCESSORIES 


In conjunction with the German Industries 
Fair an aircraft and aero-accessories exhibition 
was held at the Hanover airport of Langenhagen. 
This is the first exhibition in the Federal 
Republic in which the German aircraft in- 
dustry has participated. Over fifty firms took 
part, including some twelve firms engaged 
in the manufacture of aircraft. Professor 
Dipl.-Ing. W. Blume, Ingenieurbiiro fiir Leichtbau 
und Stroémungstechnik, Duisburg-Ruhrort, 
showed the sports and passenger plane ** BI-502.”’ 
Burgfalke Flugzengbau, Burglengenfeld, near 
Regensburg, Bavaria, showed the powered 
**MI50 Schulmeister,”” and the gliders “* Berg- 
falke II 55 ’’ and ** L-Spatz 55.”’ This firm builds 
under licence the twin-engine, four-seater 
** Airone F6.”" 

Great interest was aroused by the “* Schwan I ”’ 
ornithopter aircraft. Flying trials of this aircraft 
are to commence shortly. It is a single-seater of 
about 13m span and 6m length, with an empty 
weight of 270 kg and all-up weight of 330 kg. 
It is to be powered by the pilot, and an effort is 
made to reproduce the actual wing movements 
of a bird in flight. As our illustration (below) 
shows, the wing tips take the form of “ pinion 
feathers.’’ As in the case of birds, the movement 
of the wings does not take place about the 
shoulder joint, but about the centre of pressure. 
This point remains quasi-stationary, while the 
remainder of the wing and the fuselage itself 
move up and down to a greater or lesser extent. 
This, it is stated, leads to a great saving in the 
power required, and, in fact, about 4 h.p. are 
estimated to be sufficient to give a mean air speed 
of 80km per hour. The efficiency also is claimed 
to be better than that of an aircraft equipped with 
propeller or jet engine. Starting and landing 
speed will be of the order of 30km to 40km per 
hour. 

The makers, Dahm and Kriiger, Hanover, 
Goseriede 7 (designer Dipl.-Ing. Walther Filter) 
are already planning twin-seater and six-seater 
versions, having spans of 14m and 19m respec- 
tively. Since, however, the wing tips can be 
removed, these aircraft would only require hangar 
space of 6m by 9m and 14m by 9m. 

Dornier-Werke G.m.b.H., Miinchen-Neuau- 
bing, displayed two ** Do27 ” light aircraft. This 
design, which goes back to post-war development 
work carried out in Spain, has been ordered for 
the German Armed Forces as a reconnaissance and 
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spotting plane. Flugzeug—Union-Siid G.m.b.H., 
Munich, showed the Fouga ‘“ Magister” 
“CMI70R” jet trainer, built under French 
licence. This firm is a common subsidiary of 
Ernst Heinkel Fahrzeugbau G.m.b.H., Speyer, 
and Messerschmidt A.G., Augsburg. Klemm- 
Flugzeuge G.m.b.H., B6blingen, demonstrated 
the ““KL-107B” sports and private aircraft, 
while Piitzer K.G., Bonn, showed the “ Elster ”’ 
two-seater light aircraft. This high-wing design 
of 13-82m span, 7m length and 2m height, weighs 
650 kg all-up, is powered by a Porsche 678/3 
engine of 52 h.p., and is fitted with a tricycle 
landing gear. The aircraft, which has been 
developed from the * Motorraab”’ light plane, 
has a maximum speed of 140km per hour, a 
landing speed of 60km per hour, and can take off 
after a run of 150m to 240m. In its flying pro- 
perties it resembles a glider and for this reason 
is stated to be eminently suitable as a trainer. 
Its fuel consumption of about 12 litres per hour, 
makes it very economical to run. 
Rhein - Flugzeugbau - G.m.b.H., Krefeld - 
Uerdingen, demonstrated one of its “ RW3” 
machines. This is a _ twin-seater, high-wing 
monoplane with all-metal wing, plastic-covered 
tubular fuselage, and tricycle undercarriage. Its 
65 h.p. engine drives a pusher airscrew situated 
in the tail unit. Other German machines included 
the SF-23A-C90 ‘“ Sperling,’’ 90 h.p., twin- 
seater (Scheibe-Flugzeugbau-G.m.b.H., Dachau, 
near Munich), and the “* Turbulent—-D ”’ 42 h.p. 
single-seater (Stark K.G., Minden/Westphalia). 
Foreign aircraft included a de Havilland 
‘“* Dove’ 2x 190 h.p., eight-seater (de Havilland 
Aircraft Company, Ltd., Hatfield); a Beech 
Twin-Bonanza B50 2 « 260 h.p., six-seater (Beech 


Aircraft Corporation, Wichita, Kansas); a 
Cessna-310 2240 h.p., five-seater (Cessna 
Aircraft Corporation, Wichita, Kansas); a 


PA24 Piper ‘“* Comanche ’’ 180 h.p., four-seater 
(Piper Aircraft Corporation, Lockhaven, Penn) ; 
a Mooney Mark 20, 180 h.p., four-seater 
(Mooney Aircraft Inc., Kerville, Texas); a 
Helio Courier H-391 B/4-597 (Helio Aircraft 
Corporation, Norwood, Mass), and a “ Super- 
Aero”’ (Omnipol A.G., Prague). 

Among aircraft taking part in the flying display 
was the NHI H-3 “ Kolibrie”’ light helicopter. 
This aircraft has an empty weight of 240 kg and 
an all-up weight of 650 kg and 700 kg in its civil 
and military forms respectively. The rotor, which 
is fitted at the tips with two 55 h.p. NHI kerosene- 
burning ramjets, has a diameter of 10m. Length 
and height are 4:22m and 2:57m. Normally a 
twin-seater, the helicopter can be adapted to 
carry two stretchers instead of the second seat, 
or equipment for crop-spraying and other pur- 
poses. Maximum horizontal and climbing 
speeds are stated to be 100km per hour and 4m 
per second. Endurance in the air with one 
person is about one hour. 


eee ednenseeeF 





Ornithopter with each wing hinged at two points, with the tips taking the form of feathers. The present single- 
seater is to be powered by the pilot, versions for two and six people will employ a single-cylinder diesel such 
as is used in compactors—Dahm and Kriiger 
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American Nuclear Engineering 
Conference 


BY OUR AMERICAN EDITOR 


No. V 


( Concluded from page 753, May 16) 


The fourth Nuclear Engineering and Science Conference was held at the Inter- 
national Amphitheatre in Chicago, Illinois, from March 17 to 21, in conjunction 


with the 1958 “* Atomfair”’ exhibition. 


The conference was organised under the 


sponsorship of the American Nuclear Society in co-operation with twenty-eight 

other American and Canadian engineering institutions. The exhibition was 

sponsored by the Atomic Industrial Forum and presented a comprehensive picture 

of the current state of development in me application of atomic energy in American 
industry. 


GENERAL ELECTRIC COMPANY 

HE stand; of the General Electric Company, 

Schenectady, New York, stressed the 180MW 
Dresden Nuclear Power Station which is cur- 
rently being built by the firm for the Common- 
wealth Edison Company of Illinois. To date, 
almost all design work for this scheme has been 
completed and construction is 25 per cent 
complete. The completion of construction is 
now scheduled for October, 1959, and the entire 
station is to be turned over to the owners in 
June, 1960. 

The site of the Dresden power station Is 
approximately 50 miles south-west of Chicago, 
near the junction of the DesPlaines and Kan- 
kakee rivers. The reactor vessel and its associ- 
ated equipment are housed in the 190ft diameter 
steel sphere. The large rectangular building to the 
left of the sphere in the aerial photograph repro- 
duced on this page contains conventional power 
plant components, such as the turbo-generator, 
condenser, feedwater heaters, and control room. 
An administration building and access control 
building are situated in front of the turbine 
building. The dual-cycle boiling-water reactor 
uses light water, serving both as coolant and 
moderator. It passes through the reactor core 
of slightly enriched uranium dioxide and 
forms a steam-water mixture which is routed to 
a primary separating drum. The steam from 
this drum flows directly to the turbine at 965 Ib 
per square inch gauge and 541 deg. Fah. Water 
from the drum is returned to the reactor through 
four secondary steam generators. Feedwater to 
these generators removes additional energy from 
the recirculating water to form secondary steam 
for admission to the turbine at 500 lb per square 
inch gauge and 461 deg. Fah. The reactor core 
is composed of 488 channel assemblies, each 
assembly having thirty-six fuel elements. — The 
fuel is slightly enriched uranium dioxide in the 
form of pellets 4in in diameter and jin long, 
encased in Zircaloy-2 tubing. 

In the relatively new nuclear field, the success- 
ful completion of any large project such as the 
Dresden station requires an extensive test and 
development programme to provide basic design 
information and to develop a variety of special- 
ised equipment and techniques. Such a pro- 
gramme was initiated early in the Dresden 
project and is presently well advanced. An 
important step in this programme and in con- 
firming the boiling-water reactor concept is the 
recent successful operation of the Develop- 
mental Boiling Water Reactor (DBWR) at 
the General Electric Vallecitos Atomic Labora- 
tory near Pleasanton, California. This reactor, 
which was built to evaluate engineering, operat- 
ing, and nuclear design aspects, Is currently 
operating under stable conditions at full SMW 
power. Also in operation at the Vallecitos 
Laboratory is a one-tenth scale critical assembly 
of the Dresden core. This assembly, which is 
housed in the Critical Experiment Laboratory, 
has provided considerable data which have 
confirmed the calculated characteristics for the 
full-scale Dresden core. The firm’s Atomic 


Power Equipment Department headquarters at 
San Jose, California, in addition to office and 
manufacturing facilities, has several development 





buildings. One of these is an Engineering Test 
Facility, completed in 1956, which is being used 
to conduct heat transfer, fuel handling and fluid 
flow experiments. Also in San Jose is a Fuel 
Development Building, where work on the 
Dresden fuel assembly is currently in progress. 
To date, General Electric has spent approxi- 
mately 16,000,000 dollars on the Dresden 
project, with an additional 23,000,000 dollars 
committed in contracts for materials and equip- 
ment. It is significant that the latest cost esti- 
mates for the Dresden project are in accord with 
the original estimates made in 1955 before the 
Dresden project was started. The operation of 
the Developmental Boiling Water Reactor at 
the Vallecitos Atomic Laboratory has been 
highly successful, indicating that the reactor is 
capable of producing considerably more power 
than its present rating. Experiments in the 
Dresden critical assembly have confirmed the 
nuclear calculations for the Dresden reactor 
core. With this encouraging background, 


General Electric and the Commonwealth Edison 
Company are moving ahead with confidence 
that the Dresden nuclear power station will 


Current progress of construction at the 


180MW 
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make a major contribution to the development 
of economic atomic power in this country. 


UNION CARBIDE NUCLEAR COMPANY 


The highlight of the display presented by the 
Union Carbide Nuclear Company, of New York, 
was a scale model of the firm’s Oak Ridge 
Research Reactor (ORR) which went critical 
at Oak Ridge, Tennessee, in March. The new 
pile, which is illustrated overleaf, is a high-flux, 
tank-type reactor immersed in a pool. It will be 
used for fundamental research and engineering 
studies on the effect of nuclear radiations on 
reactor materials, particularly fuel elements and 
structural materials. In its design, major 
emphasis was placed on flexibility to permit 
many kinds of experiments close to the reactor 
core, and on accessibility to the core for numer- 
ous experiments to be conducted within the 
high-flux region. The design permits entire fuel 
systems, rather than single samples, to be brought 
into the high-flux system. 

The ORR is a heterogeneous reactor, moder- 
ated and cooled with demineralised water. It 
is housed in an air-conditioned building 108ft 
long and 60ft wide, with 20ft wide service wings 
on each side. There are four working levels, 
including a basement 20ft below the ground 
floor. The reactor core is situated in a pool of 
demineralised water 21ft long, 10ft wide and 
29ft deep. Two adjoining storage pools are of 
similar size. The three pools are lined with jin 
welded aluminium to maintain high water purity 
and to prevent leakage through walls and floor, 
and have a combined capacity of 150,000 gallons 
of water. The biological shield of barytes concrete 
is a minimum of 4ft thick on two sides of the 
reactor core and is 9ft thick adjacent to the 
beam holes. The concrete closest to the reactor 
is protected by thermal shields to prevent 
excessive heating. 

The reactor core is 22in by 27in and is 24in 
deep. The heterogeneous core is composed of 
90 per cent enriched uranium in plate-type fuel 
elements. The coolant and moderator is 
demineralised water, while the neutron reflector 
is a thin layer of beryllium metal backed by 
several feet of water. The ORR is designed to 





Dresden nuclear power station of the 


Commonwealth Edison Company of Illinois 
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operate at a power level of 20MW to 30MW, 
with an average thermal flux greater than 
1 by 10** neutrons per square centimetre per 
second. 

Because of the flexibility of the reactor, a 
variety of experiments can be performed at the 
same time. Two large water-tight bulkheads, 
each 5ft 6in in diameter, pierce the reactor shield 
on the north and south sides. Experiments 
through these entries terminate at the face of 
the reactor core. The facilities were designed 
specifically for experiments of the fluid-fuel loop 
programmes. Six horizontal beam tubes, nomin- 
ally 6in in diameter, are for use in basic research 
programmes, where semi-permanent beam experi- 
ments are required. Insertions are also possible 
into any of the sixty-three fuel or reflector spaces, 
depending on lattice arrangement. Small experi- 
ments requiring outside connections can be placed 
in tubes and guided into the reactor through 
sleeves situated in the top plug. Larger experi- 
ments such as small fuel loops, can be inserted so 
that they can remain in the reactor during 
re-fuelling. The top region of the reactor tank 
has sufficient access openings to accommodate 
several hydraulic tubes. On the west face of the 
reactor lattice, experiments may be installed from 
the pool side for shielding studies, engineer- 
ing tests, and for other purposes. This 
design was included in order to combine the 
advantages of the high flux of a tank-type 
reactor with the ease of access inherent in a pool- 
type reactor. 

Control of the chain reaction is accomplished 
by positioning four or more vertical control rods 
which are actuated from below. The length of 
these rods is more than twice the height of the 
core. The control-rod drive mechanism is in a 
room directly beneath the reactor; this is an 
unusual design, since in most reactors of this 
type the control-rod mechanism is situated 
above the core. This change, however, gives 
experimenters increased access to the core. The 
lower parts of the rods are fuel sections of the 
same shape and composition as fixed fuel ele- 
ments, while the upper parts are cadmium 
neutron absorbers. The operation of the ORR 
may be controlled manually or automatically 
from the control; room, illustrated above. 
The operator, using automatic control, pushes 
the “ Instrument Start’ button and waits until 
the power rises to a predetermined level. The 
reactor control system maintains this level and 
then “ waits’ for further instructions from the 
operator. 

The reactor has two cooling systems. In the 
major system, heat is removed from the reactor 
by forcing more than 12,000 gallons of water per 
minute through the fuel elements. The water, 





Control room of the ORR pile of the Union Carbide Nuclear Company at Oak Ridge 
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heated to 131 deg. Fah. in passing through the 
core, flows in underground pipes to a pump 
house where the main circulating pumps are 
situated. The water then passes through 
aluminium fin-type radiators, where heat is trans- 
ferred to the air, and the water is cooled to 
120 deg. Fah. before being returned to the 
reactor. The second cooling system removes 
heat from the pool surrounding the reactor tank. 
This heat comes from energy released to the 
water as it stops radiation from the reactor, and 
from heat transfer from the warmer reactor 
tank. The pool temperature is kept below 
100 deg. Fah. to minimise humidity in the build- 
ing. A heat exchanger and a cooling tower are 
used to dissipate the heat. The water in these 
two systems is maintained at high purity by ion 
exchange demineralisers. 

The ORR will operate continuously except 
for a shut-down one day each week. To achieve 
uniform burn-out, the fuel elements will be 
shifted weekly. The design of the reactor permits 
such a change of fuel elements in only a few hours 
Several core spaces are scheduled in the ORR for 
the production of all the well-known radioactive 
isotopes. The major products include tron-59, 
chromium-—51, iridium-192, cobalt-60,”. phos- 
phorus-32, sodium-24, and gold-198. Such 
long-life isotopes can be produced from samples 
in various-sized aluminium containers placed 
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Forward section of the Oak Ridge Research Reactor showing several beam holes 


in special trays within the reactor core. Such 
trays are removed during shut-downs when new 
samples are exchanged for radioactive ones in a 
hot cell especially designed for this purpose. A 
hydraulic facility has been installed in the core 
for producing short-life radioactive isotopes. 
Samples will be carried, by water pressure, into 
and out of the reactor while the unit is operating. 
Water circulating around the sample keeps it cool 
during the irradiation period. This system of 
rapid insertion and removal, together with fast 
chemical preparation, analyses and despatch, 
enables Oak Ridge to supply many laboratories 
with short-life isotopes. 


MARTIN COMPANY 


The Nuclear Division of the Martin Company, 
Baltimore, Maryland, exhibited a scale model 
of the recently developed Martin Power Reactor 
(MPR), which is shown in the illustration 
below. The pile was designed by the firm as a 
packaged, air transportable nuclear power plant. 
A pressurised water reactor was selected for 
this system because it is technically suitable for 
use ina small power plant and is the only type for 
which a censiderable amount of engineering data 
exists. The power plant was designed according 
to the following basic specifications :—{1) overall 
design for use in the Arctic ; (2) gross electrical 
generation set at 1300kW ; (3) no cooling water 





Scale model of the packaged and transportable 1300kW Martin Power Reactor 
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available for condenser use ; (4) condenser heat 
to be utilised to maximum advantage in heating 
buildings ; (5) all packages of the complete power 
plant to be air transportable. 

Our diagram shows the MPR primary loop 
flow for an operating condition of 8MW of 
thermal power. The main flow loop consists 
of a pressurised water reactor, a vertical steam 
generator and two primary coolant circulating 
pumps. The pressurised water enters the reactor 
at 501 deg. Fah. and is heated to 519 deg. Fah. 
within a period of 0:54 second. The coolant 
velocity through the core is 3: 6ft per second, while 
the total flow is of the order of 3290 gallons per 
minute. The maximum tube wall temperature 
is 620 deg. Fah., which corresponds to a vapour 
pressure of about 1800lb per square inch 
absolute. The nuclear heat produced in the reactor 
is transferred to the secondary loop in the vertical 
steam generator which produces saturated steam 
of 4141b per square inch absolute pressure. 
Steam production is at the rate of 27,194 lb per 
hour. The water pressure within the primary 
loop is maintained at 2000 lb per square inch 
absolute by a horizontal steam pressuriser, in 
which the water temperature is maintained at 
636 deg. Fah. by electrical immersion heaters. 

A pressure switch operates either a SOkW 


THE ENGINEER 


jet air ejectors which maintain back: pressure in 
the condenser at 11°Sin Hg. The high-speed 
turbines are both geared to 650kW generators 
operating at 3600 r.p.m. The exhausted steam 
from both turbines is transferred directly into their 
respective condensers. Condensate return pumps 
transfer the water to one common deaerator, 
where the liquid is degassed and preheated prior 
to transfer to the boiler feed pumps. Since the 
flow of feed water is low, it was necessary to 
utilise reciprocating boiler feed pumps rather 
than the usual multi-stage centrifugal units. One 
boiler feed pump is steam driven, while the stand- 
by unit is operated by an electric drive. 

The steam exhausted from the boiler feed 
pump at the rate of 1400 Ib per hour is introduced 
into the deaerator to heat the degassed feed water. 
An evaporator is also operated during periods of 
low power generation to replace the steam and 
water that escapes from the secondary system. 
Once again the deaerator utilises the evaporator 
steam to preheat the feed water in addition to 
acting as the condenser for the evaporator. The 
evaporator unit has a capacity of twice the normal 
make-up requirement, and can easily maintain 
the required make-up through periodic operation. 
A 5000-gallon storage tank is provided to serve 
as a reservoir for condenser water in order to 
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Primary loop fiow diagram of Martin Power Reactor 


heater or a solenoid valve to control the internal 
steam pressure of the pressuriser, while a liquid 
level controller operates a charging pump or 
release valve to regulate the water level within 
acceptable limits. The primary coolant water 
impurity is maintained below | part per 1,000,000 
by a high-pressure by-pass purification system, 
consisting of a regenerative heat exchanger, a 
water cooler, and a mixed resin bed demineraliser. 
Surrounding the high-pressure equipment in the 
primary loop are 12,000 gallons of ordinary water, 
which is used as a shield against escaping neutrons 
and gamma rays. The shield water temperature 
is controlled to 170 deg. Fah. by an air blast 
water cooler which rejects the heat to the atmo- 
sphere. This is accomplished by passing cool 
air over finned tubes carrying the warm shield 
water. The cooled water is further processed by 
passing a portion of the flow through a low- 
pressure demineraliser to remove any impurities 
obtained from the water tank or primary loop 
canning material. 

In the secondary loop two separate and inde- 
pendent 650kW turbo-generator sets are com- 
bined to develop a total of 1300kW of electrical 
power. The steam produced at 4141b per 
square inch absolute is utilised to drive the 
12,000 r.p.m. turbines and to operate two steam 


supply make-up and flushing water for the 
demineralisers. Since one of the basic specifica- 
tions of this secondary system states that cooling 
water will not be available for condenser use, an 
additional cooling loop system was required to 
take away the heat of condensation. The fluid 
chosen for this task is a 60/40 mixture of ethylene 
glycol and water, since this mixture will not freeze 
at —65 deg. Fah. Two air blast coolers are 
utilised to reject the condenser heat to the atmo- 
sphere. This is accomplished by blowing cool 
air over aluminium finned pipes. Circulation 
of the anti-freeze mixture through the circuit 
is maintained by two centrifugal pumps. Suffi- 
cient capacity is designed into the cooling system 
to reject 6-6MW of heat. 

An additional specification states that the 
condenser heat is utilised to its maximum 
advantage in heating buildings. By proper 
design, the circulating pumps could transfer the 
hot glycol mixture at 153 deg. Fah. through 
buildings, warehouses, &c., to heat the interiors 
to normal livable temperatures. The mixture 
could then be returned at 140 deg. Fah. to the 
surface condensers for reheat. When heating is 
not required, the mixture would be circulated 
through the air blast coolers to reject the heat 
to the atmosphere. 
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The reactor core consists of 1681 tubular, 
stainless steel fuel elements. These are assembled, 
as seven fuel element bundles, into a cylindrical 
geometry 2lin in diamter and 26}in in length. 
The active length of the fuel tubes is 23in. 
When operating at full power of 8MW, this 
core will have a life of 14 years. The core 
loading is 184 kg of U-235 of which 5-5 kg is 
required for burn-up. A burnable poison con- 
sisting of 125-5 grammes of boron is used to 
minimise the control requirements. The rate of 
nuclear reaction is controlled by six Y-shaped 
control elements which move in and out of 
channels in the core and control the power 
production of the reactor. Each active leg of 
the control rod “ Y”’ is 23in long, 14in wide 
and contains a 0-16Sin thick “* meat’ of 3-5 
weight per cent of boron-10 in stainless steel, 
clad by 0-030in of stainless steel on all surfaces. 
The total nuclear worth of the six control rods 
fully inserted is --27-8 per cent reactivity 
(cold). 


Since the six control elements represent this 
much reactivity, a considerable control safety 
factor exists. In fact, calculations indicate that 
even four control elements fully inserted are 
worth approximately —18 per cent reactivity 
and therefore would be capable of shutting the 
reactor down. Movement of the control rods 
is achieved by six electro-mechanical control rod 
actuators attached to the top of the pressure 
vessel head. The pressure vessel consists of a 
stainless steel-clad vessel of 1§in wall thickness. 
In order to minimise thermal heat losses from 
the reactor the pressure vessel is surrounded by 
2in of stainless steel canned ‘“* foamglass ”’ 
insulation. The heat loss from the reactor in 
the form of escaping radiations, which are 
absorbed in the shield water, amounts to approxi- 
mately 125kW. The length of the reactor from 
the bottom pressure vessel head to the top head 
is slightly less than 70in. 


A particularly interesting aspect of the MPR 
is the tubular fuel element design employed. 
These tubes are jin in outside diameter and have 
an overall wall thickness of 0-030in. The fuel 
in the form of a UO,-stainless steel cermet is 
contained between the inner and outer cladding 
surfaces of the tube. This cermet is 0-018in in 
thickness and is manufactured by powder- 
metallurgical techniques. The cermet, consisting 
of 21 weight per cent UO,, 78-75 weight per cent 
stainless steel and 0-25 weight per cent natural 
boron nitride, is clad both inside and outside with 
0-006in of stainless steel. A process has been per- 
fected whereby a metallurgical bond is achieved 
between these three components to form an 
integral tube. The tubes are assembled into 
bundles by welding together expanded non- 
fuelled “* dead ends ’’ 1#in in length, which are 
attached to both ends of the tube. Flutes in 
these dead ends proportion the flow of coolant 
in such a way that the ratio of flow occurring 
inside the tubular elements to that occurring 
outside the tubes is equal to one. 


An important advantage of this design is that 
it does not require any internal core supporting 
structure since the tubes themselves are strong 
structural members and can be assembled into 
rigid bundles by merely welding together the 
expanded dead ends of the tubes. Thus, the 
designers removed the need for undesirable 
neutron absorbing structural material from the 
core proper. This yields the extremely low metal 
volume to water volume ratio of 0-195 in the 
reactor. Secondly, since there is a uniform 
cross-section throughout the core, one gains 
advantages from a fluid flow and, subsequently, 
heat transfer point of view. It has been shown, 
for instance, that for an equivalent amount of 
heat transfer area in the core, the tubular fuel 
elements cause a smaller pressure drop than 
would the more conventional, boxed, flat plate 
elements. Compactness is another and perhaps 
the most important advantage in a packageable 
reactor system. In the case of the MPR reactor, 
operating at 8MW, its compact core reduces ~ 
the diameter of the pressure vessel and thereby 
its wall thickness to a point where no thermal 
shield is required. This, of course, results 
in smallness of size and reduced overall weight. 
In fact, the overall weight of the reactor, including 
the core and actuators, but excluding the water, 
is only 7000 Ib. 
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Personal and Business 


Appointments 


Mr. M.S. Hunt has been appointed sales manager 
of Midgley and Sutcliffe, Ltd. 

Mr. R. W. Appie has been appointed marketing 
director of E.M.1. Electronics, Ltd. 

Mr. J. R. Moore has been appointed a director of 
the Fisher Governor Company, Ltd. 

Mr. Davip F. Craic has been appointed to the 
board of directors of Liquid Systems, Ltd. 

Dr. W. D. SuTHERLAND, A.M.LE.E., has been 
appointed chief engineer (electrical) of C.A.V., Ltd. 

Mr. J. E. Spence, M.I.Mech.E., general sales 
manager, has been appointed a director of B.E.N. 
Patents, Ltd. 

THOMPSON Bros. (BiLstoN), Ltd., has announced 
that Mr. E. E. Pheasey has been appointed works 
director. 

Mr. G. R. Lewis, A.M.(.Mech.E., M.LE.E., 
has been appointed managing director of Crompton 
Parkinson (Doncaster), Ltd. 

Mr. THomas F. W. JACKSON has been appointed 
chairman and managing director of Union Carbide, 
Ltd., in succession to the late Mr. W. B. H. Gallwey. 

Mr. L. F. Martyn, A.M.I.Mech.E., experimental 
engineer of Simms Motor Units, Ltd., has been 
appointed chief research engineer to the whole of the 
Simms group. 

BOULTON AND PauL, Ltd., announces that Mr. J. S. 
Murray has been appointed to succeed Mr. Richard 
Taylor as joint managing director. Mr. Taylor is 
retiring owing to ill health. 

Mr. Lewis Hart has been elected chairman of the 
publicity committee of the British Electrical and 
Allied Manufacturers’ Association. Mr. C. T. M. 
Bagnall has been elected vice-chairman. 

THe Ministry oF Suppiy announces that Dr. D. H. 
Black, has been appointed director of the Armament 
Research and Development Establishment at Fort 
Halstead, in succession to Mr. Ewen M‘Ewen. 

THe Piessey Company, Ltd., has announced that 
Mr. K. H. Frostick has recently assumed the respon- 
sibilities of sales manager of the company’s chemical 
and metallurgical division at Towcester, Northants. 

Mr. Reay Geppes has been elected president of 
the Society of Motor Manufacturers and Traders in 
succession to Mr. A. S. Dick. Mr. J. M. A. Smith 
and Mr. M. L. Breeden have been elected vice- 
presidents. 

Mr. P. F. Grove and Mr. J. V. Peacock have 
been appointed technical directors of McLellan and 
Partners, Consulting Engineers. Mr. L. A. Fullagar, 
technical director, has retired after being associated 
with the firm for thirty-four years. 

Mr. E. B. Hotipay, A.M.L.C.E., has been appointed 
an assistant chief engineer (civil) on the highways 
engineering staff of the Ministry of Transport and 
Civil Aviation. Mr. D. J. Swift, M.LC.F., has been 
appointed to succeed Mr. Holiday as deputy chief 
road engineer, Scotland. 


Business Announcements 


CHAMBERLAIN PLANT, Ltd., has moved to new 
works and offices at Crown Works, Southbury 
Road, Enfield, Middlesex 

British MonoRaii, Ltd., has moved to a new 
factory at Wakefield Road, Brighouse, Yorkshire 
(telephone Brighouse 2244). 

Vacu-B.ast, Ltd., states that its works and offices 
have been moved to new and larger accommodation 
at Bath Road, Slough, Bucks. 

Unitep Dominions Trust, Ltd., states that a new 
branch is to be opened on Monday, May 26, at 
32, Church Street, Inverness (telephone Inverness 
30466 7). 

Dexion, Ltd., states that its north-west regional 
office and depot is now located at Sandy Lane, 
Lowton, near Warrington, Lancs, (telephone Leigh 
1568). The depot at Kirkby Industrial Estate, near 
Liverpool has been closed down. 

RACAL ENGINEERING, Ltd., Bracknell, Berkshire, 
states that it is now acting as the exclusive agent in the 
United Kingdom for the sale of ** Transitron ” equip- 
ment manufactured by Van Norman Industries, Inc., 
Manchester, New Hampshire, U.S.A. 

Mr. A. P. H. PEHRSON, executive director in charge 
of export sales, Simmonds Aeroccessories, Ltd., and 
Firth Cleveland Instruments, Ltd., is to visit Belgium 
and Germany. He will visit the Brussels Exhibition 
and the companies’ agents in both countries. 


MetTAL INpusrries, Ltd., states that on May 31, 
two of its wholly-owned engineering subsidiaries, 
Fawcett Preston and Co., Ltd., Bromborough, 
Cheshire, and Finney Presses, Ltd., Birmingham, are 
to be merged. The combined company will! be known 
as Fawcett Preston and Co., Ltd. (incorporating 
Finney Presses). 

STANHOPE MACHINE TOOLS, Ltd., 5-17, Haverstock 
Hill, London, N.W.3., announces that it has recently 
taken over the sole distribution in this country of the 
“ Gambin”’ range of milling machines. The com- 
pany also exclusively represents in Great Britain and 
Northern Ireland the firms G.S.P., Rouchaud and 
Lamassiaude, Vilar, Ainjest, Vernet, and Huard. 


Contracts 


TayLoR Wooprow (Overseas), Ltd., has received 
a contract worth £2,500,000 for the reconstruction of 
the airport at Nadi, Fiji Islands. The contract has 
been placed by the New Zealand Ministry of Works. 
It includes the extension of existing runways, aprons 
and taxi tracks. 


THE Power-Gas Corporation, Ltd., Stockton-on- 
Tees, has obtained an order from Kali-Chemie A.G., 
Hanover, Germany, to supply a ‘ Power-Gas 
Hercules *’ reforming plant. This unit is based upon 
liquid hydrocarbon feedstock and comprises a tubular 
cracking furnace followed by carbon monoxide con- 
version, carbon dioxide removal and a methanation 
stage to provide the highest possible purity of the 
final hydrogen. 

Sir Ropert MCALPINE AND Sons (BAHAMAS), Ltd., 
has received a contract for a 550ft extension to the 
main wharf, and other improvement work on the 
harbour at Nassau in the Bahamas. The work is 
expected to start in July and will increase the length 
of the Prince George Wharf to 1150ft. The present 
wharf has 27ft of water on the north side and 17ft on 
the inside. At the same time as the wharf is extended, 
dredging will be carried out to deepen the harbour 
and widen the inner end of the approach channel. 
The project is expected to cost £217,000. 


GIBBONS BROTHERS, Ltd. has received from the South 
Durham Steel and [ron Company, Ltd., the contract 
to build the coke ovens for the new steel-making plant 
to be constructed as an extension of the West Hartle- 
pool works. This contract comprises three batteries 
of seventy-eight * Wilputte *’ ovens, with complete 
oven machinery, coal and coke handling plant, and 
by-product plant. In addition, orders have been 
received by Gibbons Brothers, Ltd., for the same 
project for four slab reheating furnaces and one 
220ft continuous plant normalising furnace. The total 
value of the contracts amounts to more than 
£3,750,000. Completion of the first stage is expected 
early in 1960 and of the whole contract in 1961. 


THE AUSTRALIAN Post Office has placed an order 
with Standard Telephones and Cables, Ltd., for 
telephone equipment to serve subscribers in rural and 
sparsely populated areas. The service will be given 
by the S.T.C. “ Transistorised’’ Rural Carrier 
Telephone System which has been designed specifically 
for sparsely populated regions. The system will 
transmit up to ten independent speech circuits over 
one open-wire pair. Depending on the line charac- 
teristics and the number of circuits required, operation 
is possible over distances of 50 miles or more. No 
special line transpositions are involved and the self- 
contained equipment requires few adjustments. 
Normally, the system has a range of carrier fre- 
quencies from 8kc;s to 168kc/s and with suitable 
filters may be operated on the same line as other 
systems, such as a single-circuit system, or a three- 
circuit system. For one circuit the basic apparatus 
is contained in two small compact units comprising a 
transmitter and a receiver, complete with the carrier 
supply and automatic level control. 


Miscellanea 

MACHINE TOOL MANUFACTURER'S EXHIBITION.- 
A. A. Jones and Shipman, Ltd., of Leicester, will 
hold a private exhibition of precision grinding 
machines and engineer’s small tools at the Blantyre 
Works of Turner Brothers (Birmingham), Ltd., 
during the week June 2-7. The machines will 
show typical examples of production and toolroom 
work, including external, internal, tool/cutter, 
surface grinding. Circular form tool grinding with 
optical measuring equipment, form grinding with 
crushed wheels, automatic gauge sizing, and cylindrical 
grinding to fine surface finishes will also be shown. 


NUCLEAR-PowWERED Suips.—Swan, Hunter and 
Wigham Richardson, Ltd., and The Nuclear Power 
Plant Company, Ltd., have announced that they are 
to collaborate in the design and construction of 
nuclear-powered ships. Swan, Hunter and Wigham 


Richardson, Ltd., it will be remembered, built the 
original ** Mauretania.” The Nuclear Power Plant 
Company, Ltd., was formed in 1955 by eight com- 
panies, several of which took part in the design 
and construction of Calder Hall. It is at present 
building the Bradwell nuclear station in Essex, and 
is also to be responsible for a nuclear power station 
in Italy. 


AToMIC ENERGY EXHIBITION IN  Maprip.—The 
International Atomic Energy Exhibition at Madrid 
opened on May 10. The U.K.A.E.A. has taken about 
1000 square feet to display photographs, diagrams 
and equipment. British effort in the nuclear field is 
illustrated by an account of the development of 
Calder Hall, set in a historical background extending 
from the early scientific discoveries to the latest 
research reactors. Other parts of the exhibit deal 
with the fuel-element service for the U.K. nuclear 
power programme, the production, distribution and 
use of radio isotopes, and the theory of thermo- 
nuclear fusion. 


HORIZONTALLY OpposeD COMPRESSOR.—A new 
range of compressors introduced by the Consolidated 
Pneumatic Tool Company, Ltd., 233, Dawes Road, 
S.W.6, uses the horizontally opposed arrangement 
for the cylinders. Two crank throws are used for 
each pair of cylinders so that rocking couples persist, 
but no bearings are used between the throws of one 
pair in order to reduce to a minimum the inertia 
forces. Engine type salient pole synchronous motors 
can be fitted with the rotor mounted on the crankshaft. 
Free air deliveries up to 4310 cubic feet per minute 
(40 Ib per square inch delivery) or 3600 cubic feet per 
minute (100 Ib per square inch delivery) can be 
provided. 


CHEMICAL ENGINEERING BuILDING.—-On Monday, 
May 19, Sir Alexander Fleck opened the Chemical 
Engineering Building of the Manchester College of 
Science and Technology. The expansion of the 
Chemical Engineering Department called for addi- 
tional facilities and these have been provided by the 
conversion of a cotton mill, the work being carried 
out in two phases. The main building, including 
basement, ground floor and six floors provides an 
area of 120,000 square feet and there is also a five- 
storey block, with 32,000 square feet of floor area, 
which provides a variety of lecture and seminar 
rooms. Accommodation is provided for the Mech- 
anical Engineering Department, the Metallurgical 
Department, Textile Chemistry, Industrial Bio- 
chemistry, Fuel Technology in addition to Chemical 
Engineering and there are also two prefabricated 
buildings in which the students will be able to build 
pilot plants as part of their training. 


PROPOSAL FOR FOUNDING A NEW COLLEGE Al 
OXFORD UNIveRSITY.—We learn that Mullard, Ltd., 
has made an offer to Oxford University of £50,000, 
payable over a ten-year period, towards the cost of 
the new college which it is proposed to develop to 
meet the need for more university places and par- 
ticularly for more scientists and engineers. The 
Hebdomadal Council has warmly welcomed this 
offer. In his speech to Convocation in October, 
1957, the Vice-Chancellor referred to the proposal 
which had previously been approved by the Hebdo- 
madal Council for establishing a new college and 
providing it with proper buildings and an adequate 
endowment. This new college would replace, so far 
as undergraduates are concerned, the present St. 
Catherine’s Society, and the buildings of the Society 
would be available as a post-graduate centre. It is 
proposed that when fully developed, the college 
should accommodate 400 students, of whom up to 
half would be scientists, mathematicians or engineers, 
a larger proportion than has hitherto been usual in 
Oxford colleges. 


British GEAR MANUFACTURERS’ ASSOCIATION.— 
At the half-yearly technical meeting of the British 
Gear Manufacturers’ Association, which was recently 
held in London, a paper “* Lead Capacity of Toothed 
Gearing *’ was presented by Mr. C. F. Wells. At the 
luncheon which followed Dr. W. Abbott in proposing 
the toast of the Association spoke of the increasing 
importance of precision gears to industry and said 
that this country was capable of producing the finest 
in the world. On the subject of gear standardisation 
he said that although the position was not satisfactory 
the variables involved made finalisation of standards 
a lengthy procedure. A later speaker, Mr. H. L. 
Trafford, expressed concern that despite the import- 
ance of gearing the subject was treated only very super- 
ficially in most engineering educational courses. Much 
more time should be allocated to training in view of 
the primary importance gearing occupies in practic- 
ally all forms of power transmission. This point was 
confirmed by Dr. H. E. Merritt, who also added that 
much research of a fundamental character should be 
made into gearing problems. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 1$, Southampton Buildings, 
Chancery Lane, W.C.2, 3s, 6d. each. 


ELECTRICAL ENGINEERING 
793,061. August 4, 1955.—CONSTRUCTION OF SUB- 
MERSIBLE PRIMARY ELECTRIC Batreries, Ultra 
Electric, Ltd., Western Avenue, Acton, London, 
W.3. (Inventor : Dennis Rose.) 

The invention relates to the construction of sub- 
mersible primary batteries, which become active upon 
immersion in water, generally sea water. An object 
is to provide a construction which is mechanically 
strong, has a long storage life and the electrical 
efficiency of which is increased. Referring to the 
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drawing, A are the negative plates, of magnesium or 
other electro-negative metal, which are attached to 
the conducting bars B, the bars being of small cross- 
sectional area compared with that of the plates. The 
bars are preferably formed integrally with the plates. 
C are the positive plates between the negative plates A. 
The insulating spacers D are made of any suitable 
insulating material, preferably of an elastic nature. 
The positive plates C consist of a wire mesh enclosure 
E and the compressed positive material F of, for 
instance, cuprous chloride. It has been found that 
the use of this particular construction in which there 
are no separators and in which water may easily 
flow between the plates, has the advantage that the 
by-products of the electro-chemical reaction are 
removed from the battery by the hydrogen bubbles 
that are evolved, whereby the internal resistance of 
the battery remains at a very low value throughout 
the duration of the discharge. The provision of the 
gauze enclosure E promotes even distribution in the 
battery and therefore even usage of the active 
materials. G is a can of metal or plastic material 
enclosing the battery and having a top H from which 
it is adapted to be separated by the provision of a tear- 
off strip J, which is provided around the sides of the 
can and to which a handle K is attached. The top 
H of the can is attached to a bracket L secured to two 
opposite bars B of the casting A. The battery is 
supported in the water by a lanyard M and the con- 
nection with the battery is effected by means of a 
cable N passing through the top of the can through 
the intermediary of a hermetic seal O. When it is 
desired to use the battery, the tear-off strip J is 
removed, whereby the body of the can G becomes 
completely detached, so that it can be removed from 
the battery, which may then be immersed in water. 
April 9, 1958. 
WEIGHING MACHINES 
793.246. September 27, 1954.—WEIGHING APPA- 
RATUS, Ralph Parton Gabriel, ‘* Deep Pool,” 
Chobham, near Woking, Surrey. 
An object of the invention is to provide a weighing 
machine which does not involve the use of accurately 
manufactured pivots or mechanical linkages, and is 
substantially impervious to weather or rough hand- 
ling. The apparatus shown in the drawing is of an 
elementary character and comprised of a rigid load- 
receiving beam A, which rocks upon a knife edge B 
of a central rod C, which extends up from the piston 
portion of a hydraulic dynamometer apparatus D. 
The cylinder of this dynamometer is connected by a 
pipe E to a suitable fluid pressure indicating instru- 
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ment F, which is calibrated to indicate the weight of 
the load being applied to the dynamometer. Each 
of the opposite ends of the beam A is located by a 
resilient means in the form of a helical tension spring 
G. The basic support for the beam and the support 
or anchorage for the resilient locating means must be 
of a very rigid character and in this case consists of a 
concrete foundation HH. The main consideration in 
providing the resilient locating means, in this case the 
springs G, is to ensure that the relation between force 
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and deflection shall be substantially the same for 
upward or downward movements of the ends of the 
beam and that this relation shall be the same for each 
of the resilient locating means—that is to say, in this 
embodiment the springs G are substantially opera- 
tionally identical. In the normal unloaded condition 
of this apparatus the entire weight of the beam is 
taken by the rod C, the locating means constituted by 
the spring G being in a state of equilibrium. For this 
condition the instrument F should read “zero.” 
With this arrangement the entire weight of a load 
placed anywhere on the beam A will be transferred 
to the rod C and, hence, to the dynamometer D to 
operate the instrument F, which provides an indication 
of the weight of the load. Two further modified 
designs and the application of the invention to a 
weighbridge are also shown in the specification. 
April 16, 1958. 


POWER TRANSMISSION 


793,263. June 22, 1955.—VARIABLE-SPEED POWER 
TRANSMISSION MECHANISM, The Hunslet Engine 
Company, Ltd., Hunslet Engine Works, 125, 
Jack Lane, Leeds, 10, and John Frederick 
Alcock, of the Company’s address. 

The invention relates to a variable-speed power 
transmission mechanism for a diesel or like locomo- 
tive. The mechanism comprises the combination 
of a power input shaft, a coaxial power output shaft, a 
pair of countershafts arranged parallel with the input 
and output shafts, a hydraulic torque converter 
combined with one of the countershafts, gearing 
interconnecting the input shaft with the converter 
and one of the countershafts, and clutch-controlled, 
variable-speed gearing interconnecting both counter- 
shafts and the output shaft. Referring to the drawing, 
there are supported in a housing A a power input 
shaft B and a coaxial power output shaft C. Parallel 
with and at opposite sides of these shafts are two 
countershafts D and E. On the shaft D is mounted a 
hydraulic torque converter, which includes a pump, 
a turbine and a reaction member. Preferably, but 
not essentially, a hydraulic coupling G (comprising 
only a pump and turbine) is mounted on the shaft E. 
On the input shaft B is a wheel H for transmitting 
power to a wheel J secured to the driving member of 
the converter, the driven or turbine member of which 
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is secured to the countershaft D. The reaction 
member K of the converter is secured to a fixed 
sleeve L surrounding the adjacent part of this counter- 
shaft. The driving wheel H also engages a wheel M 
on the other countershaft. When the hydraulic coup- 
ling G is used its input or pump member is secured to 
the wheel M and its output or turbine member is 
secured to the shaft E. On the output shaft C are two or 
more wheels N and O of different diameters which 
engage corresponding wheels P, R and S and T of 
smaller diameter freely mounted on the two counter- 
shafts, and each of these wheels is connectible to its 
countershaft through a multi-disc friction clutch U. 
The arrangement is such that power can be transmitted 
at variable speeds from the input shaft to the output 
shaft, through either the hydraulic converter, and the 
associated countershaft, or, alternatively, through the 
other countershaft. By this invention there is pro- 
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vided in a convenient and robust form a mechanism 
which avoids loss of tractive effort during change of 
speed, and which enables a wide range of speed 
variation of the output shaft to be obtained. Also, 
the mechanism enables the advantages of a torque 
converter to be used for starting from rest and 
accelerating between different speeds, the torque 
converter being capable of being cut out when it is 
desired to get the advantage of a direct drive with 
increased efficiency. The invention also enables 
clutch wear to be substantially reduced. When the 
hydraulic coupling G is used, this enables motion to 
be transmitted from the input shaft to the associated 
countershaft E with a minimum of shock.——April 16, 
1958. 


793,285. April 5, 1956.—ReEVERSING Device FOR 
VEHICLES WITH TORQUE CONVERTER TRANS- 
MISSION, Regie Nationale Des Usines Renault, 
8-10, Avenue Emile Zola, Billancourt (Seine), 
France. 

According to the invention a reversing device for 
vehicles with torque converter transmission has, 
between the shaft coming from the turbine of the 
converter and the shaft going to the wheels, indepen- 
dently of the members for transmitting torque, a 
friction connection operating in permanent fashion. 
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It is the purpose of this connection to ensure that the 
shaft connected to the turbine remains stationary 
whilst the engine is idling, by absorbing the torque 
to which this shaft is subjected during idling. Refer- 
ring to the drawing, the reversing device consists of 
an epicyclic train of which the sun gear is carried by 
the shaft A coming from the turbine, and the annulus 
B is fast with the shaft C to the driving wheels. The 
planetary gears D are fitted on a carrier E which is 
loosely fitted to the shaft A. The carrier E receives 
a sliding sleeve F by toothing G. Translational move- 
ment in one direction allows the sleeve to engage by 
way of teeth G with a toothed piece H fast with the 
frame ; translational movement in the other direc- 
tion allows the sleeve to mesh with external teeth 
J on the annulus B. This sleeve is moved by a fork 
engaging in a groove K in the sleeve. For forward 
gear, the sleeve F engages with this annulus B and 
locks the planets and the annulus so that the assembly 
rotates in one piece. For reverse gear, the sleeve F 
meshes with the piece H, thus holding the planet 
carrier stationary. In this case, the annulus B is 
driven in the reverse direction through the shaft A. 
The locking positions of the fork corresponding to 
reverse gear, neutral and forward gear are represented 
at L, M and N. In order to allow the sleeve to be 
easily operated, it is necessary to stop the shaft A 
fast with the turbine element of the converter when 
the device is in neutral. For this purpose, the inven- 
tion provides a clutch situated inside the annulus, 
and consisting of discs O driven by the annulus B, 
and discs P driven by the shaft A, the discs being 
constantly held against one another by springs in 
such a way that the driving torque exerted on the 
shaft A by the turbine element of the converter is 
absorbed when the engine is ticking over by friction 
between the discs. In the “ neutral ’’ position, the 
shaft C connected to the driving wheels is fixed simul- 
taneously with the latter, and the shaft A con- 
nected to the turbine is consequently held stationary 
by the disc clutch, which allows shock-free engage- 
ment of the teeth. In the forward gear position, the 
shaft A and the shaft C rotate together, and the 
clutch does not play any undesired part during 
travel. In the reverse gear position, the shaft A 
and the shaft C rotate in reverse directions, over- 
coming the friction force of the discs P and O, which 
then slip : there is no disadvantage in this, since this 
drive only takes place at low speeds for short periods, 
and for a very little loss of torque.—April 16, 1958. 
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RAILWAY ENGINEERING 


793,377. July 8, 1955.—APPARATUS FOR THE MECH- 
ANICAL PACKING OF RAILWAY TRACKS, Maschin- 
enfabrik Meer Aktiengesellschaft, Karmanns- 
strasse 29, Miinchen-Gladbach, West Germany. 
CUnventors: Willi Groth, Armin Kober and 
Walter Meiissner.) : 

The invention is for improvement in or relating to 

a method and an apparatus for the mechanical packing 

of railway tracks in which the initial packing 

operation affects substantially the lower part, and 
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the consolidating operation affects substantially only 
the upper part, of the entire zone of the ballast which 
is being packed. Also the packing direction, which is 
normal! to the tool face in both packing operations, 
makes a larger angle with respect to the horizontal 
during the initial packing operation than during the 
consolidating operation. As the drawing clearly 
shows the track packing machine comprises a machine 
frame A rigidly mounted upon two or more sets of 
wheels B and C, and the arrow D indicates the work- 
ing direction of the machine. A packing unit E for 
the initial packing operation is mounted upon the 
machine frame and comprises packing tools F and G. 
The direction of packing of each of the tools F and 
G makes a larger angle in relation to the horizontal 
than is made by the direction of packing of a second 
pair of tools H and J on a second packing unit K the 
purpose of which is to effect a consolidating opera- 
tion. The packing unit K is, furthermore, movably 
mounted on the machine frame A upon rollers 
so that the relative positions of the packing units 
E and K may be altered to suit the circumstances. It 
will be obvious that the ballast which is normally to 
be found between successive sleepers may be packed 
by means of vertical tamping operations, and this 
ballast, when packed, will serve to prevent loosening 
of the ballast already packed under the sleepers.- 
April 16, 1958. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


PRECISE CONVERSION OF INCH AND 
METRIC SIZES ON ENGINEERING DRAWINGS 


No. 2856 : 1957. Price 3s. 6d. The conversion 
of inch and metric sizes on engineering drawings is of 
great importance in trade with countries using the 
metric system. There has long been a need for a 
standard practice which gives the essential accuracy 
required for precise dimensional interchangeability. 
This need has now been met with the publication of 
B.S. 2856, “ Precise Conversion of Inch and Metric 
Sizes on Engineering Drawings.”’ The standard lays 
down an optimum fineness of rounding the converted 
size so that conversion is of the required precision, 
but, at the same time, avoids an excessive number of 
decimal places in the converted size. The recom- 
mended procedure of conversion takes the form of 
simple rules for the successive steps in conversion and 
rm with typical cases under the headings of (1) 
simple features having two limits of size ; (2) groups 
of simple positional features ; (3) datum dimensions, 
and (4) untoleranced dimensions. Examples of the 
application of the rules are given for each of these 
cases. Tables of conversion from inches to milli- 
metres, and vice versa, are included in an appendix ; 
they are based on the conversion factor lin equals 
25-4mm (exactly). The Standard is based on a paper 

repared by Mr. L. W. Nickols, of the National 

ysical Laboratory, who had been associated with 
the late Mr. J. E. Sears in this work. 


CAST IRON SURFACE PLATES AND GRANITE 
SURFACE PLATES 


No. 817: 1957. Price 5s. Although issued as a 
revision, this British Standard incorporates a number 
of completely new features and embodies a new 
approach to the specification of high grade surface 
plates which should be of particular interest to those 
concerned with precision measurement. 

The increasing accuracy with which parts can now 
be manufactured in turn demands even more accurate 
measuring tools and this is particularly true of basic 
inspection equipment such as surface plates. Further- 
more, the fact that finer tolerances are now applied 
to much larger and heavier workpieces than formerly 
gives added emphasis to the importance of rigidity 
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in surface plates. The specification for Grade A 
plates is acccordingly based on this criterion. which is 
also applied to granite plates. requirements for which 
have now been included in the standard. 

A method of checking the deflection of surface 
plates under load is described in detail. Among 
obvious advantages to the user is the fact that he 
now has a guide as to how far a surface plate can be 
loaded before its flatness is affected by lack of rigidity. 
Tolerances on flatness have now been halved for 
Grade A cast iron plates and similar tolerances are 
specified for granite plates. 

The need to provide for the less expensive plates 
used for many general purposes has not been over- 
looked and the standard includes requirements for 
Grade B plates having considerably wider tolerances. 

The general requirements for all types of plates 
have been brought up to date with present day prac- 
tice, but—as in all the standards for measuring 
tools—attention is confined to those features of design 
which materially affect performance. The appendices 
contain recommendations regarding dimensions and 
material and useful information on methods of test 
which afford practical help in achieving the desired 
results. 


GENERAL RECOMMENDATIONS FOR THE 

RADIOGRAPHIC EXAMINATION OF FUSION- 

WELDED CIRCUMFERENTIAL BUTT JOINTS 
IN STEEL PIPES 


No. 2910: 1957. Price 8s. 6d. This standard 
relates to the radiographic examination of fusion- 
welded circumferential butt joints in steel pipes in 
thicknesses up to 4in (101-6mm) using the single 
wall technique, or¥2in (50-8mm) using the double 
wall technique. The recommendations assume the 
complete radiographic inspection of the welded seam ; 
but they apply equally where only small sections—e.g. 
spot checks and radiographs of repaired sections— 
are to be examined. The recommended methods of 
examination involve the use of : 

(a) Film inside and source of radiation outside. 

(b) Film outside and source of radiation inside. 

(c) Film and source of radiation both outside ; 
double wall, double image technique. 

(d) Film and source of radiation both outside ; 
double wall, single image technique. 

Methods (a) and (4) are further subdivided nto all 
the following techniques, and methods (c) and (d@) 
are subdivided into techniques (ii) to (v) :— 

(i) X-ray, using salt intensifying screens. 

(ii) X-ray, using medium-speed, or high-speed, 
direct-type film with lead screens. 

(iii) X-ray, using fine-grain high-contrast 
with lead screens. 

(iv) Gamma-ray, using medium-speed direct-type 
film with lead screens. 

(v) Gamma-ray, using fine grain high-contrast 
film with lead screens. 

Since exposure of any part of the human body 
to X-rays or Gamma-rays can be highly injurious, 
the standard includes a “ protection’’ clause. One 
of the recommended precautions is ‘* measurement 
of the amount of radiation received by the worker ”’ ; 
and particulars are given of the source from which 
films may be obtained for this purpose. The standard 
concludes with an Appendix containing “* Explana- 
tory notes on the techniques.”” Among the ten 
subjects dealt with are: “ Intensifying screens,” 
“Tube voltage and exposure,” “* Processing’ and 
“ Viewing.” 


film 


Code of Practice 


MECHANICAL VENTILATION AND AIR 
CONDITIONING IN BUILDINGS 


Code 352 : 1958. Price 20s. Prepared on behalf 
of B.S.I. by a committee of experts from the Institu- 
tion of Mechanical Engineers and the Institution of 
Heating and Ventilating Engineers, this 112-page 
publication forms a guide to modern practice in 
designing, planning, installing, testing and mainten- 
ance of mechanical ventilating and air-conditioning 
plant. (Application of this new Code does not, of 
course, confer immunity from statutory requirements 
in local government by-laws nor from the special 
regulations of utility supply companies.) 

The Head-Code deals with general matters, such 
as time schedules, district surveyors’ or local autho- 
rities’ fees, design, inspection and testing and main- 
tenance. Emphasis is placed on the need for close 
liaison with the various contracting parties at the 
planning stage, and on the importance of maintaining 
a Strict time schedule. 

The eight sub-codes treat in detail the following 
subjects :—Fans, motors and starting gear; air 
heaters; air distribution system; air cleaning 
devices ; thermal insulation; soundproofing and 
anti-vibration devices ; temperature and humidity 
controls ; and cooling and dehumidification. The 
text of this new publication is amplified by ten fully 
annotated diagrams and charts. 
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Launches and Trial Trips 


ROcROI, ore carrier ; built by Forges et Chantiers 
de la Gironde for Courtage and Transports ; length 
between perpendiculars 516ft 9in, breadth moulded 
68ft 7in, depth to upper deck 43ft, load draught 
30ft Sin, deadweight 15,800 tons ; speed 16 knots ; 
five holds, eighteen 10-ton and two 50-ton derricks, 
nineteen 5-ton winches ; three 270kW, 440V, 60 c/s, 
diesel-driven alternators ; Schneider-Burmeister and 
Wain eight-cylinder diesel engine, 8000 normal h.p., 
10,000 maximum h.p. at 115 r.p.m. Trial, March. 


PHiLipPpe L.D., ore carrier ; built by Chantiers 
Réunis Loire-Normandie for Cie L. Dreyfus ; length 
between perpendiculars 410ft, breadth moulded 57ft, 
depth 32ft 3in, draught loaded 25ft, deadweight 
10,000 tons ; three holds, two for ore and one 
for general cargo; two four-stroke Deutz Mark 
RBV.8.M 366 diesel engines, 2000 h.p. each at 275 
r.p.m., drive one shaft at 100 r.p.m. through Vulkan 
reduction gears. Trial, March. 


Fort FRONTENAC, fruit carrier ; built by Chantiers 
de Provence for Compagnie Genéralé Transatlan- 
tique ; length overall 373ft 10in, breadth moulded 
Sift 10in, depth 36ft lin, draught loaded 21ft Sin, 
deadweight 3200 tons; service speed 17:5 knots; 
twelve passengers ; three complete decks, four fruit 
holds, 6000 cubic metres ; Provence-Doxford super- 
charged oil engine, Mark 60 SB.6, 7500 h.p. Trial, 
March. 


Ewe Lt, collier ; built by Hall Russell and Co., 
Ltd., for the South Eastern Gas Board ; length 
between perpendiculars 261ft 6in, breadth moulded 
39ft 4in, depth moulded to upper deck 18ft 6in, and 
to raised quarter deck 23ft, deadweight 2835 tons, 
three cargo holds ; British Polar single-acting, two- 
stroke oil engine, eight cylinders, 1150 b.h.p. at 225 
r.p.m. Trial, March 31. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


meeting 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Wed., May 28.—BRiIGHTON, Hove AND District BRANCH : New 
Imperial Hotel, First Avenue, Hove, Film Night, 7.30 p.m. 
Thurs., May 29.—KeEntT BRANCH : Royal Star Hotel, Maidstone, 

Annual! General Meeting, 7 p.m. 


INCORPORATED PLANT ENGINEERS 


To-day, May 23.—BIRMINGHAM MOBILE PLANT Discussion 
Group : Imperial Hotel, Temple Street, Birmingham, *‘ Tower 
Cranes,”” Mr. Sutcliffe, 7.30 p.m. 

Fri., May _30.—BIRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, “‘ Ideas and Problems,”’ 7.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, May 23.—RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, International Convention on 
Microwave Valves, 9.30 a.m. 

Wed., May 28.—SuppLy Section: Savoy Place, London, 
W.C.2, “ Standardization of Control Facilities for the British 
Grid Communications, Indications and Telemetering,’’ P. F. 
Gunning, aad “ The Develop of Cx ication, Indica- 
tion and Telemetering Equipment for the British Grid,’ 
G. A. Burns, F. Fletcher, C. H. Chambers and P. F. Gunning, 
5.30 p.m. 

Fri., May 30.—-NORTH SCOTLAND SuB-CENTRE : Robert Gordon’s 
Technical College, Aberdeen, Scottish Centre Annual General 
Meeting, 7.30 p.m. x SouTH-East SCOTLAND SuB-CENTRE : 
Robert Gordon's Technical College, Aberdeen, Scottish Centre 
Annual General Meeting, 7.30 p.m. SOUTH-WEST SCOTLAND 
Sus-CentTre : Robert Gordon’s Technical College, Aberdeen, 
Scottish Centre Annual General Meeting, 7.30 p.m. 

Fri. to Sunday, May 30 to June 1.—UTILIZATION SECTION : 
Section Visit to Porthcawl. 

Sat., May 31.—Suppry Section : 





Section Visit to Leatherhead. 


INSTITUTION OF MECHANICAL ENGINEERS 


Sat., May 31.—SOUTHERN BRANCH: Visit to the Portsmouth 
Generating Station, Gunwharf Road, Portsmouth, 2.30 p.m. 
% Lonpon Grapuates’ SECTION: Visit to Micanite and 
Insulators, Ltd., Blackhorse Lane, London, E.17, 9.30 a.m. 


MANCHESTER GEOLOGICAL AND MINING SOCIETY 


Thurs., May 29.—SUMMER MEETING : Visit to the Pool Covert 
opencast site, near Wrexham, North Wales, 2.30 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., June 2.—12, Great George Street, Westminster, London, 
S.W.1, Annual General Meeting, 5 p.m. 


ROYAL INSTITUTION OF GREAT BRITAIN 
Wed., May 28.—21. Albemarle Street, London, W.1, “ The 
Planet Venus and Its Atmosphere,’’ Sir Harold Spencer Jones, 
9 p.m. 
ROYAL SOCIETY 


Thurs., May 29.—-Burlington House, Piccadilly, London, W.1, 
*“* The Institute of Aviation Medicine,’’ W. K. Stewart, 4.30 p.m. 


ROYAL SOCIETY OF ARTS 


Wed., May 28.—John Adam Street, Adelphi, London, W.C.2, 
“ The 1958 Brussels Exhibition,” C. Hadfield, 2.30 p.m. 
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You never know 


who you’ll meet... © 


...0r what new subjects will be covered in the pages 
of THE MOND MAGAZINE. Its articles and features, 
illustrated in colour, deal with a variety of topics related 
to the many products of the Mond Nickel Company 
and its associates. Issue Number Four is now available. 
Are you on the regular mailing list ? 


CONTENTS OF THIS ISSUE INCLUDE: 
Nickel Alloys in Fork Lift Trucks 





Platinum Cathodes Extend Valve Life 1 
How Chromium-Nickel Alloys help the Brewer ‘ ‘ 
How Cobalt reveals Art Forgeries ty 
Prospecting Minerals 45 
if 

) 
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THE MOND MAGAZINE will be sent regularly on publi- ie 
cation to all who are interested. ‘t 
ts 


Send us your name He 
and address ” 
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> THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK - LONDON S.W.1 
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Get down to the brass tacks of 


UMPUTERD 





Ordering a computer is relatively easy. Choosing 

the right one, understanding its use, harnessing it 
to specific problems, is quite another matter. It is 
a long process. It needs much probing into the 
fundamental organisation of your business. Only 
people who are both computer men and business 
experts can help you. These are at your service 
at the Hollerith Computer Centre. 
At 36 Hertford Street the Hollerith 
Computer Centre provides a convenient forum, 
round a working computer, for the interchange 
of ideas and results. There are several ways of 
making good use of the Centre. 


Here are two examples: 


Higher Management Courses—which provide a 
concise appreciation of computers in business, with 
maximum emphasis on case studies of computer 
usage. These courses last 4 days. 


Study Teams from individual organisations come 
to discuss their own specific problems with our 
computer experts—production control for example. 
These courses last from I to § days. 


If you want to see how a computer could solve 
your particular problem, come and make use of 
us, come and pick our brains. 





——— at the 


HOLLERITH 


CwmMmrurteK GCENIRG 





36 HERTFORD STREET, W.1 


The British Tabulating Machine Company Limited. Head Office: 17 Park Lane, W.1 
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The birth 
ot 
New 
Techniques 


Continually the frontiers of science 





advance, and our knowledge 
Pek becomes more exact. At the 
D ' 
ij) same time the result is that new 


techniques are developed, used and 
discarded in favour of those yet newer. In steel structures 
it is now possible to take advantage of the economies possible 
when rigid designs are made. Welding has made many of 
these designs possible. Cleveland’s important contribution 
has been in helping to make fabrication for such structures 
practicable and economic. Manipulators and handling 
equipment have been specially designed to reap full benefit 
of the automatic welding in which the Company specialises. 

AN INVITATION 

Our services are always available in design, m detailing, 

and in the costing and construction of all types of structures 


CLEVELAND 


CONTRACTORS, BUILDERS OF BRIDGES 
AND CIVIL ENGINEERS 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON 
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| hydraulic presses 


One of the wide range of guards 
which we produce for all types of 
machinery. 

The illustration shows an Interlock guard in use 
ona hydraulic press producing engine components. 


For further information please write for leaflet 
No. 28 


- 


PRICE PRICE MACHINE GUARDS LTD., 


POWKE LANE, OLD HILL, STAFFS. 
Tel: Cradley Heath 66423. “ Prigard "’ Cradley Heath 
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Are these hands helping you? 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide - 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON -GARDENS, S.W.1 


Telephone: TRAfalaar 5600 
BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 


BRISTOL GLASGOW 
SOUTHAMPTON 


BELFAST 
LEEDS - 


BIRMINGHAM 
MANCHESTER 
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« Ihe 
cnlaset AUTOMATIC PUMPING 
OR VACUUM TRAP 


For automatically lifting water at any temperature from low pressure 

and head to a higher pressure and head. 

Also ‘The Lancaster’’ Pumping Trap will drain condensate from 

vessels in which the steam pressure is below atmosphere, and if required, 
will lift it into overhead tanks or condensate mains. 


LANCASTER: TONGE LTD 


PENDLETON MANCHESTER- ENGLAND 


Telephone: Pendleton 1464/5 /6 
Telegrams  Pistons,Manchester’ 
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he should have consulted 





Special axles for all pur- 
poses at reasonable prices, 
and good deliveries. 





RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 
86 Holloway Head, Birmingham 1 


Tel: MiDiand 3475 (5 lines) —TJ 


Immediate delivery SELF-CLEANING STRAINERS 


New Equipment and more efficient production methods now ECONOMICAL — DEPENDABLE 
mean that all sizes of REGENT CLIPS can generally be 























delivered ex-stock. %& Hand or ratchet operated = | 
The finest clip in the shortest time. %& Motorised a > 
Whatever your need for clips you will find complete % Dimensionally stable — cme 
satisfaction in “Regent ’’, already widely and successfully used %& Integral cleaning device 
in the Automobile Manufacturing, Compressor Manufacturing, %& Low pressure drop 
Paint Plant Manufacturing, Agricultural Machinery, Washing %& Magnetic Separation 
Machine Manufacturing and many other trades. 
Trade Enquiries Invited FOR Olt. AND FUEL 
1 
n . FEED LINES, HYDRAULIC SYSTEMS 
j ease write to:— a 
Iton » Pendleton, ord, 
Tel: PENdleton 1341 BRITISH QUADRUPLEX LTD. 
9-11 SHIRLAND MEWS, PADDINGTON, 
LONDON, W.9. Telephone: LAD 3070 ¢ Sludge drain plug 











IN LESS THAN ONE MINUTE the John Bull Magneto 
Petrol Drill, when used with our Universal Rail Drilling 
Clamp, will drill a 1)” diameter hole through a 95 Ib. high 
carbon rail—with only one operator and at a daily operating 
cost of only a few shillings. The special jig plates supplied 
with the clamp ensure accurately placed, cleanly cut holes 
without any trace of tapering or distortion. 

THE ADVICE @F SEVERAL CHIEF PERMANENT WAY ENGINEERS Of British 
Railways was taken in the design of the versatile John Bull power unit. 
This isa portable, petrol-driven, completely self-contained power source. 
With its four casily fitted and changed attachments it adds speed, 
efficiencyand economy to a wide variety of track maintenance operations. 
IN LESS THAN A MINUTE the John Bull Universal rail drilling clamp 

can be attached to the rail. Correct positioning, which is automatically 


is this achieved as the clamp is fixed to the rail, is ensured by a jig-plate 
fitted with 2 high carbon steel hardened and ground bushes. 


Jig plates suitable for every type and size of both flat bottom and 






1° bull headed rails are available. Where necessary special jig plates to 
worth -a4 ? meet customers’ requirements can be made. 

POR DRILLING MANGANESE STEEL RAILS a special heavy duty clamp is 
available, together with the No. 2 slow speed gear box. Changeover 
from the standard equipment takes only a few minutes. 

This equipment will drill a 13” diameter hole through a 95 lb, 

14° manganese rail in 4} minutes. 

Boru CLAMPs are fitted with a device to hold back the drill when 
breaking through the hole. 











HN BULL PETROL DRIVEN RAILWAY TRACK 


CONSTRUCTIONAL AND MAINTENANCE EQUIPMENT 





bo Yiviher information. P lease write tk HOWARD PNEUMATIC ENGINEERING CO. LTD., FORT ROAD, FASTBOURNE. TEL: EASTBOURNE IT1I79. TELEGRAMS AND CABLES: HOWMATIC, EASTBOURNE 
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..and in many other countries of the world are large 
items of * industrial equipment designed and built for the 
job by the Marshall & Anderson Organization of Motherwell, 
Scotland. Modern Fusion Welding Plant, including Stress 
Relieving Furnaces, Union Melt, and other Automatic 
Machines, meticulous metallurgical control at all stages of 
fabrication, and high standards of skill and craftsmanship, 
ensure that all products bearing the Broomside-Carfin Trade 


Mark are daily meeting the demands of modern industry — 





reliable, economic, efficient. 


Welded or Riveted Flanged Boiler Material 


| 
wanes | Corrugated Furnaces 
Marine Loco Type (Machine Rolled) 
Scotch Marine Hemispherical Furnaces 


Economic ) Double 








Wet Back \ and Fabricated Structures 
| Economic | Treble Fusion Welded Pressure | 
‘ | Dry Back / Pass Vessels 
| Vertical — Tube Fusion Welded Boiler 
Fleming atent Drums 
Vertical 
° Multitubular Fabricated Stainless 
Waste Heat Steel and Stainless | 
Dished and Flanged ends Clad Vessels MARSHALL & ANDERSON LIMITED 
— ae | ae MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 
Telephone: Motherwell 2331 Telegrams: “ Marine,’ Motherwell 


London Office: 34 VICTORIA STREET, LONDON, S.W.1 





Telephone: Abbey 5904. Telegrams: Broomsyde, Sowest, London 
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MORGANITE WHEEL FLANGE LUBRICATION 


. »» for cranes and locomotives 


Wheel flange wear caused by lateral and yawing motion, and 
sharp track curves, can be greatly reduced with the Morganite 
Flange Lubricating Rod. 

This gives increased wheel and rail life which means—less main- 


tenance — lower cost — plus smoother and quieter running. 


MORGANITE WHEEL FLANGE LUBRICATION 


@ is confined to wheel flange only 


no loss of tractive effort. 


e is permanently applied 


available the whole time required. 


© is unaffected by rain, dirt and heat 


long lasting. 


e@ is economical to install and maintain 


the simple answer to flange wear. 


for further information, please write for illustrated literature—or better still 
—for one of our technical representatives to call. 


ALO) LO7U 


THE MORGAN CRUCIBLE COMPANY LTD. RB 
BATTERISEA of 


Tel : 


BAT. 8822. 


CHURCH 


ROAD, 





LONDON, 





a. Wt 
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— Rough 
handling... 





Bulky loads and intense heat wear out the 
stoutest melting stage equipment in time. 


CAST STEEL 
CHARGING PANS 


however, whilst we do not claim they will 
last indefinitely, have already given at least 12 
years continuous service in our own melting 
shops and still have a considerable working life 









ahead. 
Pa ~ et me 
ee , 
¥ 
~, Made in one piece, they 
_ are an economical invest- 


ment, free from distortion, 
and have a life span far 
greater than fabricated pans 
exposed to similar 


arduous conditions. 




















f 
ENGLISH STEEL CASTINGS CORPORATION 
imute 
River Don Works, Sheffield 
of 


A wholly owned = subsidiary English Steel Ltd. 


Corporation 
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FOR WATER-COOLING TOWERS 
OF ANY SIZE OR TYPE 


We design fabricated Cooling 
Towers to specifications in a 
diversity of materials —timber, 
fibreglass, steel, reinforced con- 
crete or brick. 

We erect these types of water- 
cooling equipment in any part 
of the world, and offer more 
than 40 years specialised 
experience in service 
to industry. 


WET BULB AIR TEMPERATURE 






RECOOLED WATER TEMPERATURE 
Write for illustrated brochure to Dept. TE! 


PPEM COOLING TOWERS (1925) wuD 


LIONEL ROAD: KEW BRIDGE - BRENTFORD - MIDDLESEX 
TELEPHONE: CHISWICK 2953. TELEGRAMS: ALOOF WESPHONE LONDON. 











And why not! I'm a practical proposition—a time and temper 
saver—a boon to those beset with jobs that need concrete, or mortar, 
or plaster. With me at your maintenance men’s elbows minor 

jobs get done before they’re major, major ones become minor ! 
And if it’s machine beds or building with bricks I'm the many 


hands that make light work. I’m a good mixer—lI fit easily into that 
THE PARKER ‘MINI-GIANT’ 

select society that gets things done quicker and better. I'm MIXER 
Mixed capacity 2 cu. ft. 
Driven by economical | h.p. 
petrol engine or electric 
motor. On metal wheels 
£84. On pneumatic tyres 
£86. With brakes for fast 
towing £113. Immediate 
, delivery on cash, hire pur- 
5 chase or Credit Sale terms. 
The chain of Parker Service 
Depots looks after users’ 
interests over the country. 


compact, easy to operate, tough and efficient and not very costly. In 
fact, I'm a proper paragon. But don’t let that put 


you off—write for my pedigree. 





“ oe 
FREDERICK PARKER LIMITED, Viaduct Works, LEICESTER. Phones: Leicester 62531 (7 lines) 
London: Stafford House, Norfolk Street, W.C.2 Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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Just name it- 


rovided it’s electrical and it rotates 
p 


MACFARLANE MANUFACTURE EVERY TYPE OF 


ROTARY ELECTRICAL EQUIPMENT— 


A.C. & D.C. Motors and Generators, 
Vertical Motors, Induction Motors, 
Auto-synchronous Motors, Dynamometers, 
Rotary Converters, Hopkinson 

lesting Sets, Ward Leonard Sets, etc. 


If it’s electrical, and it rotates, Macfarlane have almost certainly 


made it—and can make it for you. Your enquiries will be welcomed. 


THE MACFARLANE ENGINEERING COMPANY LIMITED 
NETHERLEE ROAD, CATHCART, GLASGOW, S4 _— Telephone: MERrylee 2255-7 


Sg ])S)o Hn] hahha 
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... IS good enough for FENNER 


No. 1 Ribbed Smoked Sheets from Selangor River Estate—or Harewood 
Estate—these names mean Rolls-Royce quality to the man who buys 
rubber. We buy these rubbers to make the best V-Belts you can buy. 
Then we process it on equipment made by names such as Bridge, Iddon, 
and Shaw, and on many ingenious machines made by our own engineers. 
We know those with sufficient money can also buy these quality materials 
and machines, but to make the BEST V-Belts it takes ‘know-how’. We have 
a team led by Tom Hall (A.1.R.1. since 1932) who have been improving 
V-Belts continuously for 21 years. If only the best at a competitive price 
is good enough for YOU, then Fenner V-Belts are the ones to buy. 


}-H- FENNER & CO - LTD - HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


HP.5920 
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> 
* 
EE 
‘ND US t RY. 
Specialists in precision gear manufacture 
Gear and spline 
grinders for the trade 
* 
" ’ ° . CRANMORE BOULEVARD 
The Gear Grinding Co. Lt De cet cy: s udanunk > eeeeaaineae 
° 
Makers of the“ ORCUTT’ range of gear and spline grinding machines and gear measuring machines Tel.: SHIRLEY 2231-2-5 


SM/GGC 3277 











——————————— rE? eee 
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1.C.1. SILICONE RUBBER 
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‘ * almost twice as fast as 
- conventional electrodes 


y ; 
Be $ ¥* cuts gross costs up to 
60%, (send for leaflet 
, j explaining how) 
* - 
deposits a ’ 
greater volume 
of weld metal 











%* can be used in any position 


* particularly suitable for 
very close arc or 
touch welding techniques 


% can be used on A.C. or D.C. 
power sources—A.C. 
i j recommended 
for larger sizes 





FER RO NA X a fast new iron powder 


electrode for mild steel welding 


Ferromax has a rutile type coating yet deposits a weld Ferromax has the full approval of both Lloyds 
metal which ts extremely low in hydrogen. This enables Register of Shipping and the Ministry of Transport 
higher currents to be used, giving much higher and Civil Aviation. B.S. 1719:1951 classification 
welding speeds. The use of higher currents does not E.917 (nearest AWS/ASTM equivalent E.6024). 
affect either the performance of the electrode or the Write today for a leaflet giving full details of this 
mechanical properties of the weld metal in any way. newest addition to the Quasi-Arc range. 









QUASI-ARC 


QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE 
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Rae, 
Phas, : 
y o . 
Sterling achievements 
span the history of an era 
‘ ...and help to make that era memorable. 
yg ” The continuing success of Sterling Metals is due to their ability to supply 
a . . ° . . 
4 castings of the highest quality in the desired quantities at the right time. 
# 
Y Today as in the past, Sterling Metals offer the greatest technical experience 
* 
i augmented by quality control of production which is second to none, i 
‘ . % 
Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys % a 
by sand, die and precision mould processes, and in making engine blocks ae é 
and cylinder heads in high duty iron. ‘ie 
" F 
Sterling Metals are at your service 





; 


7 
: 


Transmission casing in magnesium alloy 
for Massey-Harris-Ferguson Tractors 


i. =<TERMET= used in Sir Edmund Hillary’s Antarctic Expedition. 
ker STERLING METALS LTD 


By courtesy of Massey-Harris-Ferguson Ltd. 
AsOD MAD! wane NUNEATON <: Nuneaton 4221 








tl 


Pn a i 


CF. ANDERSON & SON LTD. 


ME = 8 a eee De ed 1 ON OF Oe hk oh he no) 


ISLINGTON-LONDON-N.I. Phone: CANonbury 1212 (28 lines) All Depts. 
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HOIST-BLOCKS 


for LIFTING and MOVING 


For many industrial lifting and moving jobs, Morris electric hoist-blocks (in one or 
other of the types listed below) fulfil requirements successfully and economically. 
Consider the comprehensive and adaptable Morris range. Push travel (as illustrated). 
Geared travel (moved by pulling on an endless hand-chain). Flexible bogie types 
(push or geared travel) for runways with curves. Electric travelling types for either 
straight or curved runways. Dual speed models with alternative lifting and lowering 
speeds in addition to normal speeds in one unit adaptable to the same form of 
suspension and travelling detailed above. Sizes 4, 4, 1, 2, 3, 5, 74 and 10 tons. 


Twenty page Section 73 gives more details. 
WHY TAKE A CHANCE? INVEST IN A MORRIS AND BE SURE! 






































HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 3123 
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Stop ol 


orrosion 
bel 


ndustry 








* 





Ci \ hy 1 ae 
Nn 





evoLyy 


wr % Thixotropic— one coat is 








egual to 15 of ordinary paint 
* No embrittlement at low temperature, 


no plastic flow from heat 


HEA VY DUTY ANTI- CORROSIVE * Prevents rust creep from damaged areas 


EVOKOTE e EVODYNE e EVO-LED 


* SEND FOR LITERATURE €VODE L7D., (PAINTS D/V/ISION) STAFFORD. Telephone: 2241 


b y 
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WELDED STEEL PLATEWORK | 


In ¢° to 4° thick Mild Steel | 


PRESSURE VESSELS 












HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


| THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 





































Hoists 


occupy 


PUMPS for MINE DUTIES [eee 
FROM STOCK 


TWO-STAGE PUMPS 















SINGLE-STAGE PUMPS 



















































Suction T Head Suction Total Head 1 
~ ae ee Pisa hl Se and. Feet of Water \ 
Pump Delivery sates — Pp Delivery TO 
UMP Branches _ m 50 100 150 ‘YP Branches 100 200 300 NS r 3 
‘ D2B - 1450 320 280 240 Dw?” 1450 G.P.H. 150 130 110 A k kK 4 
y + ar Pp. 3 : . Motor H.P. | 1 1 5 or x Sw 
D3 - 1450 GPH. 500 440 375 03D 14" = 1450 G.PH. 475 375 l Hi d H / 
! .H. 525 - 
2a ‘ MotorH.P. # BE. MotorH.P. 14 14 It 0 e 
D4 14” 1450 G.P.H. 1250 1100 950 pap “We 1450 G.P.H. 1300 1150 1000 ITIE 
__ MotorH.P. 14 Ih Id MotorH.P. 3 3 3 if 
D6 2° 1450 G.P.H. 3250 30002500 Dep _—2 1450 G.P.H. 300027502500 
____ MotorH.P. 3 3 4 MotorH.P. 4 31% 
DIO 3° 960 G.P.H. 5500 50004500 pign 3° 960 G.P.H. 57005300 4800 . : 
____ MotorH.P. 4 5 7} Motor H.P. 7} 10 12} aiiaaaten clita 
D12 3” 960 G.P.H. 7500 65005750 DI2D 3” 960 G.P.H. — 80007300 6500 
MotorH.P. 5 7% 10 Motor H.P. 12} 17} 25 and 
OTHER CAST IRON PUMPS OTHER CAST IRON PUMPS 
*A2 ° 1450 |G.P.H. 150; 120; — s*a2p! ° 1450 (G.P.H. 1150) 130; — 
| ¥ | MotorH.P.| 4 / 3 | — | & Motor H.P.| sia|— Overhead Cranes 





Wule 6 - 
POWER PLANT DEPARTMENT 
THOS. W. WARD LTD PHONE: 26311 - EXT. 307 Sic doa stone Co.Ltd. 
89.19 YRUMMOND § EUSTON 
ALBION WORKS + SHEFFIELD GRAMS: ‘FORWARD, SHEFFIELD’ LONDON, fw 
MACHINERY SHOWROOMS ALSO AT: LONDON = GLASGOW - BRITON FERRY Telept EUSton 4102, 4103 & 4143 
pPp/t4. 





You dont just want pumps 
You want GIRDLESTONE pumps / : 


A COMPREHENSIVE RANGE OF 
RELIABLE PUMPING UNITS 
incorporating pumps of advanced 
design and construction has been 
developed to meet the varied 
requirements of numerous indus- 
trial applications. Advice will be 
gladly given on receipt of details 
Te as ae 
5 For further information write to, or 
~ telephone : 
/ GIRDLESTONE PUMPS LTD. 
23 Davies Street, London, W.! 
Telephone: MAYfair | 354 








Pegiers 
CHECK VALVES 


HIGH QUALITY LOW PRICE 


Designed for working pressures up to 150 1b. p.s.i., Peglers 
gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result of a 
long tradition of careful craftsmanship allied to modern 
production techniques. 


1060A HORIZONTAL or VERTICAL CHECK VALVE 1043 FLANGED HORIZONTAL CHECK VALVE 


Lifting type. Prong-type metal 
valves. Sizes 3”-2”. Flanged to 
BST ‘E’ as standard or BST 
‘F’ on request. 


Sizes j”’-2” — 
BSPT 


Swinging type. 
Female ends tapped 


(taper) BS21 2}”-3”— Female 
ends tapped BSPT (par) BS8&4. 


fg 


1060 VERTICAL CHECK VALVE 1039 HORIZONTAL CHECK VALVE 


Lifting type. Prong-type 
metal valve. Sizes }”- 2” 
—Female ends tapped 
BSPT (taper) BS21. 
24"-4"— Female ends 
tapped BE PT (par) 

BS84. 


Sizes }"-2°— Female ends 
tapped BSPT (taper) 
BS21. 24” and 3” Female 
ends tapped BSPT 

(par) BS84. 


SSS ES ES SS SS SS 





Worth Noting 

Peglers for all gunmetal 
valves and cocks on air, 
water, oil and steam ser- 
vices. Write for catalogue. 


Yeglers 


imited 





BELMONT WORKS DONCASTER 


BIRMINGHAM OFFICE 
28/32 THORP STREET BIRMINGHAM 3 
LONDON OFFICE AND WAREHOUSE: 
PRESTEX HOUSE - MARSHALSEA ROAD - S.E.1 


PEGLERS LIMITED 


TGA SFiZ 
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HEXAGON 
BIHEXAGON 
SQUARE 
BISQUARE 
IN ALL DRIVES 
HAND OR IMPACT 
























nO AON ST 
ERI) 
SERINE 


JENKS BROTHERS LIMITED, 


BRITOOL WORKS, 
BUSHBURY, WOLVERHAMPTON 














Hot Brass Pressings - 


Light Metal Pressings 
and Machined Brasswork 


and Stampings 


Equipment 
for the LP-Gas Industry 


For over fifty years we have been helping manu- 


Ingots in Brass, Gunmetal 
and Phosphor Bronze 


facturers with their problems. Can we help you 
with YOURS? Right quality, right price, prompt 


deliveries 
WRIGHT, mtorr <tr & GELL LTD. 
PERCY ROAD ° GREET. ° ‘BIRMINGHAM | 


Telephone: SPRingfield 4491 Telegrams: “'Bindiey'’ Birmingham 
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FRONT ACCESS TYPE 
for service up to 5000 amps at 660 volts 





MUDIE’S ELECTRICAL CO. LTD. BIRMINGHAM 28° 








ELEVATING & CONVEYING MACHINERY 








FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUES1 





Cut replacement costs 














Conveyor belts are expen- 
sive items. It has been 


ees IMPACT IDLERS Protect your CONVEYOR BELTING! 






Impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of 
heavy or abrasive material. 
It will pay you to fit these 





RUBBER 


resilient idlers at all points 
of strain and at all loading 
and transfer points where 
wear is constant and the 
going tough. 


We also manufacture: 








G sree ae 
at. 











COE 




















2,3 and 5 Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 








There is an ‘ALBION’ ratchet or revolution 


B. & F. CARTER &CO.LTD. 










counter for every application. Fit your machines 
with chese efficient counting instruments 
will show your output at a glance. 


INSTRUMENT DIVISION 


BOLTON 3, ENGLAND 


‘Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS, BOLTON 















Made in ALL METALS, 
Our range of Weaving covers.all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD and ARB. approved 


Please write for our Brochure, containing 


useful Technicul information. 


PHIPP STREET 
LONDON E.C2 

















Diesel 
Engines 


Main Propelling 
Diesel Engines 
in powers up to 


1,200 H.P. 
| THE NEWBURY 








NEWBURY, BERKS 


DIESEL CO. LTD. | 











ee — 
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ROLLING MILL OPERATORS eee 
eee REDUCE COSTS 








British Made 
ARNESDRIL AUTOMATIC MAGNETIC 


COOLANT SEPARATORS 


%* CONTAMINATION AND METALLIC 
PARTICLES REMOVED 

BARNESDRIL Model 10 
coolant separators, mounted 
in tandem, serve two Davy- 
United reversing mills at 
Lancashire & Corby Steel Co. 
Ltd. Their installation has 
resulted in reduced costs and 
an improved finished product. 
Coolant life has been greatly 
extended and the problem of 
clogged spray jets eliminated. 


% COOLANT LIFE GREATLY PROLONGED 
%* MAINTENANCE COSTS REDUCED 
% NO MORE CLOGGED SPRAY JETS 


We invite you to ask us 
exactly how and where 
BARNESDRIL separators can 
save costs in your own works. 
Write to Dept. E.23. 


{Size No. 0, 1, 2, 4, 7, 10} 
$ Capacity in Imperial Gallons ! 


5, 10, 20, 41, 72, 103 


Iustration by 
courtesy of 
Lancashire & Corby 
Steel Manufacturing 
Co., Ltd. 





ORIGINATORS OF THE DRUM TYPE MAGNETIC AND COMBINATION SEPARATORS 
Patent Nos. 603083, 731655 and 745604. Others Pending. 


DEVONSHIRE HOUSL, VICARACE CRESCENT, 
BATTERSEA LONDON SWi 
PHONE BATILKSEA #8888 (8 lines) 


GASTON E. MARBAIX LTD 














ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


UUUUU 








Enquiries Solicited Send for Booklet 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG. CO., LTD. 
DOLLY LANE, LEEDS, 9 


Telephone : 30725-6 Telegrams : STRUCTURAL LEEDS 9 
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Build witht 
Kariscol 


The *“KARISCOL’ 


system of prefabricated steel-framed building is suitable for a wide range of 


purposes, and is used throughout the World for :- 


BUS DEPOTS FACTORIES WAREHOUSES ASSEMBLY SHOPS 

MACHINE SHOPS GARAGES SOCIAL HALLS BARRACKS 

STORES CANTEENS SHOWROOMS COLLIERY BUILDINGS 
and for many other purposes by 


ROAD AND RAIL TRANSPORT AUTHORITIES, MUNICIPALITIES, NATIONALISED 
INDUSTRIES AND GOVERNMENT DEPARTMENTS 


Kariscol 
Prefabricated Steel-framed 


BUILDINGS 


score on all points 
e@cosTt 


The use of standardised inter- 
changeable units saves up to 20 
in steel, and up to 50% in erection 
time compared with conventional 
steelwork 


@SPEED 

The prefabricated steelwork for 
single or multiple-bay‘KARISCOL’ 
buildings can normally be erected 
inamatter ef days ona previously 
prepared site 


@FOUNDATIONS 

Foundation requirements are re- 
duced to a minimum (only two 
holding-down bolts to each unit) 


@LABOUR 

‘KARISCOL’ Buildings require no 
on-site riveting or welding, and 
can be erected by unskilled labour 


@SIZE 

30ft. and 40ft. clear span 

(12ft. or ISft. to eaves) 

50ft. and 60ft. clear span 

(I5ft. or 20ft. to eaves) 

75ft. and 100ft. clear span 

(17 ft. 6in. or 20ft. to eaves) 
Extendible to any length in incre- 
ments of I2ft. 6in. in single or 
multiple bays 


ST. GEORGES, 


Telephone: OAKENGATES 120. 





OAKENGATES, SHROPSHIRE, 





Interior of two-bay KARISCOL building for J. R 
Bramah & Co. Ltd., Sheffield 


Architects: Hadfield, Cawkwell & Davidson 
Main Contractors: J. F. Finnegan & Co. 
(Sheffield) Ltd 


*‘KARISCOL’ ana CRANES 


KARISCOL buildings can be supplied with gantries 
for electric or hand-operated cranes up to 5 tons, 
by means of specially designed supports as illustrated 
below 





PERMANENT or TEMPORARY 


The patented KARISCOL system provides close 


approximation to conventional permanent structures, 


but the absence of riveting or welding permits easy 
dismantling with a consequent high recovery value. 
Please write for literature reference K 108 from: 


THE 
LILLESHALL 
COMPANY LTD 


ENGLAND, 
Telegrams: LILLESHALL, OAKENGATES. 
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BOLTS, NUTS, SPECIAL FASTENINGS 


WILEY iy 


2 bolt for ct! 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too— 
ask them! 


JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 





- 
s 











M.W.55 


54 drawers like this 
make up our 
popular all-steel 


“54 DRAWER UNIT 


% 


va BS By ee: we a 








DRAWER SIZE 


114” long, 5” wide, 3” high 
& 


OVERALL SIZE 


42” high, 36” wide, 12” deep 


HE 


2. a Bi: BK ma Lm ft 8 
we 


Each drawer perforated, 
and with one free divider, 19 2 30 Fr 
or plain-sided. . . 


ohm iim & 5g m4 


a0 Ls _§ ig ££ Fy ae Bs : 
mi 


1S i+w a> — ot | 


Extra dividers 6d. each. 
54 cards free. 


STOVE ENAMELLED 
DARK GREEN 


DELIVERED FREE TO 
ENGLAND, SCOTLAND AND 
WALES 


im rad me 


> ES) MWK kee mer 


ait Om mand ge 
“ - » oe 
Eom w., 


See ee 
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Delivery from stock 


SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION - 


N. C. BROWN LTD., screen Lane sTEELWORKs 


HEYWOOD, LANCS. Tel : 69018 (3 lines) 
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Holroyd HU 


Single reduction underdriven with horizontal input 
and output shafts. Centre distances 3, 4, 5, 6, 7, 8, 
9, 10 and 12 inches. 





Holroyd HO 


Single reduction overdriven with horizontal input 
and output shafts. Centre distances 3, 4, 5, 6, 7, 8, 
9, 10 and 12 inches. 





Holroyd HV 


Single reduction with vertical output shafts and 
horizontal input. Centre distances 3, 4, 5, 6, 7, 8, 
9, 10 and 12 inches. 





Holroyd Verso 


24 inch centre distance. Suitable for underdriven, 
overdriven or side mounting. 











Holroyd F 





Made in three sizes—I$, 1} and 2} inch centre 
distance, and suitable for a variety of mounting 
positions. 





All the above are available with any of the following ratios:—5, 74, 10, 15, 
20, 25, 30, 40, 50, 60 and 70 to |. 








Holroyd. 


90 YEARS OF GEARS jouN HOLROYD & CO. LTD., MILNROW, LANCASHIRE 


May 23, 1958 





All these 
can be 
delivered 
from stock 


CRCIQI 
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For the 
eine fabrication 


of wire products 


Weldmesh 


in rolls or sheets 





is an ideal 


material 


Cut it to the shape you want — it holds together 
because it’s welded together. In the Weldmesh list of 
standard sizes you will find a mesh size and wire gauge 
to suit every purpose. 


A technical service is available to handle any problems. 





Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers: 


THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, Bulawayo, 
Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.| 
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HYDRAULIC MULTIPLE 


cuts costs on ‘JAGUAR’ connecting rods 
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At Jaguar Cars Ltd., Coventry, this Size 2 

ARCHDALE hydraulic feed multi-drill is fully 

meeting the demands of expanding 

production schedules. Using a four-station 

indexing table, with one loading and three working 
positions, connecting rods are produced at 

fast rates. Small ends are drilled and reamed, and the 
large ends are core drilled and bored. 

Small end bore is 63/64” diameter, and large end 2.200’. 
If your problem calls for standard or special 
multi-drilling, ARCHDALE have the answer. Ask for 
production estimates. 
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JAMES ARCHDALE & CO. LTD. cevsam st. sirmincHAM 


Telephone No. EDGBASTON 2276 
A Member of the Staveley Coal & Iron Co. Limited Group 


Sole Agents!) ALFRED HERBERT LTD., COVENTRY 
Telephone No. 89221 
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ducting .-.. storage tanks mild steel fabrications etc. 
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IN STEP W/TH PROGRESS 


INTERNATIONALLY CERTIFIED 


These motors represent a triumph for Britain. 
It is believed that Newman is the only manufacturer 
outside of Canada and the U.S.A. to have Underwriters’ 
Laboratories Inc. approval for a range of Explosion 
Proof motors, as well as the approval of the Canadian 
Standards Association and the Ministry of Power 
in this country. 
This means that these motors can be used in 
hazardous locations throughout the world. They are 
yet another example of the 


NEWMAN PROGRESSIVE DESIGN POLICY. 








making the pace in motor progress 


NEWMAN INDUSTRIES LIMITED, YATE, BRISTOL 


May 23, 1958 


Cogent 
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te 

A, 
Corner of shield built from bricks of the 4” 
chevron type range showing window apertures 

, and spherical seatings for remote handling gear. 
Wall composed of 4” 
standard chevron type bricks. 
Some of the lead bricks we supplied to the United Kingdom 

? Atomic Energy Authority are shown in these photographs. 

The people to consult about the production ASSOCIATED LEAD 
of special shapes for shielding are Associated Lead. i Ne) antivactronnk. cunene 





CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON £.¢.2. 
CRESCENT HOUSE, NEWCASTLE« 
LEAD WORKS LANE CHESTER go 


Export enquiries to: ASSOCIATED LEAD MANUFACTURERS EXPORT CU LTD., CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. 



























- ae WALSALL: STAFFS-Tel: WALSALL 3136 


London Office: 66 Victoria Street SW/1 « Tel: VIC 3926 
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Awkward site? Special plant to be 
accommodated ? Building to a 
budget? Relax! We are ready 

to help you. For 90 years we 

have been tackling ‘‘ impossible ”’, 
as well as straightforward, 
structural steelwork jobs. Design, 
fabrication, erection—whatever 
your needs we would be pleased to 


co-operate. 


We have the plant, 
the experienced 
labour and all the 
facilities you will 
need to tackle any 
job—anywhere. 


WALKER BROS 


vr Looe eye 8 


Studaral Lngineed 









Cheaper 
in the long run 






va.ve onines 
On vO S6AT 





There's a very good reason why Bradford Auto Grind Valves 


are less expensive to maintain. They're so designed that, in 
closing, the valve seat is re-ground automatically. 

This operation gives positive assurance of a completely pressure- 
tight seal every time the valve is closed. Thus the Auto 
Grind valve can be relied on for exceptionally long service. 


Send for details: 


UNITED STATES 
METALLIC PACKING CO. LTD. 


SOHO WORKS, BRADFORD 8, YORKSHIRE 
Telephone : Bradford 41284-5 Telegrams: ‘* Metallic *’ 


LONDON LIVERPOOL GLASGOW MANCHESTER 
CARDIFF * SOUTHAMPTON - HULL - SWANSEA and BRISTOL 


Branch Offices : 
NEWCASTLE ° 










NOZKO RON Bile le 


of Hisstimetieors 


J. BROCKHOUSE & CO. LTD. 


VICTORIA WORKS, WEST BROMWICH, STAFFS 


Drop Forge Division 


Telephone: Wednesbury 0243. 


eT 
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| FLEXFLYTE 


| LIGHTWEIGHT DUCTING 


for extremes of PRESSURE & 
TEMPERATURE 










{ Where a sinuously flexible ducting, light in weight 
i and of great tensile strength is an operating necessity 
-+. specify Flexflyte. It has been time-tested under 
the most exacting conditions. Combined with a high 
resistance to abrasion, Flexflyte can handle a wide 
range of 
PRESSURES Internal — up to 70 psig 
» External — up to 15 psig 


TEMPERATURES From minus 12) Fahrenheit 
To plus 650 Fahrenheit 


4 Toughly built with a spring steel wire helix, Flexflyte 
i is available in a variety of standard diameters, cover- 
ings and linings. It can also be “taiJored” to specific 
requirements. An illustrated technical brochure gives 
you all the details. Send for your copy today. 


LIGHT ANOTHER PRODUCT BY THE MANUFACTURERS OF SPIRATUBE 


touch # FLEXIBLE DUCTING LIMITED 


103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 
HEAT RESISTANT Telephone: MARyhill 3729 ‘Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate compeny of George Maclelian & Co., Ltd., Established 1870. 
, FLEXIBLE 








for SMOOTH TRANSMISSION fit 





* These six essentials are built into every TULLIS belt | JOHN TULLIS & SON LTD 








ST. ANNS WORKS GLASGOW S.E. 
® MAXIMUM STRENGTH @ DURABILITY Telephone : BRIDGETON 1205-6-7-8 Telegrams : TULLIS, GLASGOW 
® MINIMUM STRETCH @® LATERAL FIRMNESS BRANCHES AT— 

@ PLIABILITY © HIGH COEFMCIENT OF FRICTION. | scmus, orcsmen wacuusae 6. en 

MANCHESTER: 9 BLACKFRIARS ROAD, SALFORD 3. TEL: BLACKFRIARS 2007 


BELFAST: 2 LINENHALL Se. WEST TEL: BELFAST 25359 
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JOSEPH ADAMSON 











PRESSINGS 


in all Metals, Bokelite 
ond Fibre. 


PRESSED 
NUTS 


in Brass and Steel. 











WASHERS One of two JOSEPH ADAMSON boilers 
in any metal, plain selected for a new factory in Scotland. 
and press bevelled. With automatic stokers and coal handling 


plant they are as easy to fire as an oil-fired 
installation and are independent of 
imported fuel. 

Compared with the traditional Lancashire 
boiler they occupy half the floor space and 
; with clean soft water will maintain their 
; < initial high efficiency indefinitely. 





JOSEPH ADAMSON & CO. LTD. 
.0.BOX 4 HYDE CHESHIRE 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd., Wellington, Shropshire 


THE ADAMSON GROUP 

















For all Purposes 
MILD STEEL, STAINLESS STEEL, 


— . { COPPER, BRONZE, BRASS, ETC 
Lim ited b SPECIALISTS, IM ROTARY 





WRIGHT STREET 
SMALL HEATH 
BIRMINGHAM 

10. 











Phone: ViCtoria 4091-2-3 (three lines) | CROSTHWAITE FURNACES and 
” as . SCRIVEN MAC 
Groms: “Washnuts Birmingham |0° York Strect 8 — Tens ase. 


ame °° or scree. London. S.W.I  Tel.: Abbey 2966 


HAYLE CORNWALL 
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Send now for this 
ack Gag publication 


‘Smoke is your problem’ (publication No. OV3865) describes—in detail—the 





G.E.c. Photoelectric Smoke Density Alarm. Designed in the interest of smoke 
abatement, the alarm gives an immediate and accurate check of the smoke 


density in a stack. 





THE GENERAL ELECTRIC CO. LTD + MAGNET HOUSE + KINGSWAY - LONDON W.C.2 
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This... f}...1s a line we’re not shooting! 


New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 


New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 


LONGER OIL LIFE uw 


STABILITY AT ALL TEMPERATURES WO 


NEW 

balanced 
Mobil DTE Oils 
for protection 
and performance 
no other oil 
can equal 


FREEDOM FROM DEPOSITS (~~ 
PROTECTION AGAINST RUST AND CORROSION \~ 


QUICK SEPARATION FROM WATER ie 


LESS WEAR ~~ 


ASK THE MAN FROM MOBIL 


This line is no exaggeration. It is the plain truth, 
proved in careful tests against other well known hydraulic and circulating 
oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 
explain how, on balance — on the results of all the tests — 

new Mobil DTE Oils show a clear advantage that can mean lower 
costs and improved production in your business. 


MOBIL OIL COMPANY LIMITED, LONDON S.W.1 
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HIGH 


PLASTIC KN | pressure 


An air-setting chrome-based ramming composition used 
fee for monolithic hearth construction in reheating furnaces, 

deied itn forge furnaces, soaking pits, and for lining bogie car HYDR AU LIC 
fia sian tops, etc. Plastic K-N withstands the chemical attack of 


CEMENT 
ferruginous slags, impact, rough usage and continuous 
abrasion at temperatures up to 1300°C. 


P PLASTIC K-N has all these advantages STEEL 


Provides a jointless hearth. * High specific heat — 


+ Going pes minum ala even eg COUPLINGS 


packing density. 
* Volume stable. 
* Little tendency to react to 
ferrous and other oxides — * High spalling resistance. 


minimum drainage — less 
stock oxidisation. * Permits slag and scale FOR 
removal from hearth with 
* Very high resistance to minimum damage to STEEL TUBES 
abrasion. refractory. 3” OUTSIDE DIAMETER 
% Stock does not adhere to %* Chemically neutral to TO 13” NOMINAL BORE, 
hearth. other refractories. 


oe Offers a slag-resisting non-shattering N 
urface highly resistant to physical shock. When ew Brownall Sealing Ring 


$ 
banked up the side walls to form fillets, it prevents slag Perfect pressure 


PLASTIC K-N ; from penetrating to sub-hearth. and mechanical seal 
Fully resistant to vibration 
Technical advice and assistance on the selection and 

stresses up to very high 


application of refractories are always available on request. 
pressures 


GENERAL REFRACTORIES LTD | ty 


GENEFAX HOUSE SPHEFPFIELO 1 0 SHEFFIELD 


—= We Repair All Makes of 
MERCURY IN STEEL 


THERMOMETERS % RECORDERS pea Dian Da 




















Steam, Diesel, Diesel-electric 
Locomotives for all purposes. 
Flame Proof Diesel and Battery 
Locomotives for underground 





for ALL DUTIES. 


HUDSWELL. CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 

Recording © LONDON oFFicE: DONALD BROWN (8rownal), LTD. 














Ver 









































Transmitting Edgewise 
BUCHANAN BROS. LTD. 120/12 Viera Steet, 8. 9 pm 
80 COMMERCE STREET, GLASGOW, C.5. . TELEPmOnE : FAILSWORTH. MANCHESTER” 
Tel: SOUth 0858 @ Victoria 6786 
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Fabrication of pressure vessels may be greatly 
facilitated by drawing upon Harvey resources 
for the production of die-pressed Dished and 
Flanged Ends. 


Capacities range from 6 ins. to 9 ft. diameter. 


r Edges are prepared for welding or riveting if 
desired. 

STOCK SIZES: Ends pressed from Boiler 

A Quality or Ship Quality Mild Steel up to 4 in. 


thickness, in most sizes up to 7 ft. diameter, 
are normally available from stock. 


SEMI-ELLIPSOIDAL HEADS can be pro- 
duced on the Rotarpress; diameters § ft. to 
15 ft.; thicknesses # in. to 4 ins. For details, 
please ask for List No. Eg6s. 








G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 
Telephone : GREenwich 3232 (22 lines) 
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extrusion and continuous vulcanisation 


MEANS HIGH QUALITY RUBBER CABLES 


Combined extrusion and ensured ‘by; using electronic gauges which automati- 
vulcanisation is a continu- cally measure and record during the manufacturing 
.| ous process perfected by operation. 
~ BICC for the manufacture ... some of the ways we ensure that BICC Cables 
of a wide range of rubber will never let you down. 


insulated cables. 

Copper conductors or 
insulated cores are passed 
through an extruder head, 
where a rubber covering 
is applied, and then directly into a tube 200 feet long, 
containing steam at pressures of up to 200 lb./sq. in. 
On emerging from the tube, the insulation on the RUBBER CABL ES 
wire, or the sheathed cable, is fully vulcanised. 

Quality control techniques permit the combination 
of high standards with high output speeds during Good FOR YEARS OF SERVICE 
this continuous process. Correct dimensions are 





BRITISH INSULATED CALLENDER’S CABLES LIMITED ~* 21 Bloomsbury Street ~ London, W.C.! 
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WHEN SECONDS COUNT... 


PBM light alloy castings score every time. 

These suction hose couplings cast in aluminium by 
PBM are lighter and far easier to handle than those 
made in any other metal . . . they are specially 
made for more efficient fire-fighting. 

There are countless ways in which aluminium 
castings ‘can make things better’ on land, in the 


air and at sea. Let PBM show you how. 








MW WACHNED CASTINGS 
AND ASSEMBLIES... 





PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1|794-5-6 
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FROM BRITISH OXYGEN —-FOR BRITISH INDUSTRY 











The best 
oxygen cutting machines 


in the world 


Bantam. Portable (22 |b) robust, versatile, for straight line and circle 
cutting (straight edge or bevel). Also cuts simple profiles. The mechanised 


. cutter for every engineering shop. 


Beagle. Transportable (125 Ib) profiling machine . . . for one-off work 
tracing direct from drawing, eliminating need for templates; unique head 


for bevel cutting on any profile. 


Bison. A precision machine tool for high quality profiling from steel 








or wooden templates, or direct from drawings. Takes up to three heads 


for multiple cutting. 


36’ Universal Cutting Machine. Highly popular general purpose 
profiling machine for busy work-shops. 


558’ Universal Cutting Machine. Robust machine for precision 
cutting of heavy steel up to 24” thick. 


Oxyplane. Specially designed for flame planing of large plates to the 
close tolerances required for automatic welding. Four sides planed 


simultaneously to any required preparation. 


Think what a new British Oxygen 
Cutting Machine of the latest design 
can mean to you in increased output 
and higher quality precision cutting. 
Write for fully illustrated literature. 


Spencer House, 27 St. James’s Place, London, S.W.1. 


BRITISH Ox VYTGQoEN | British Oxygen Gases Ltd., industrial Division, 
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A few words on ‘Doc’ility 


Docility, according to our dictionary, means 
‘teachableness’—being able to be told ! 
Now, nobody resents being told, so long as the 
teller is sufficiently well-informed and, if you 
don’t mind our mentioning it, ‘Doc’ (our scientific 
and technical paragon) is remarkably well- 
informed in matters concerning rubber. 
ie ‘Doc ility, may we suggest, is a virtue which it 
™ 1] ee would pay you to acquire: it means putting your 
My A] problems to ‘Doc’ and letting him tell you 


A - the answers. 
A Oz 
JO 


Saves you a lot of time. 
7 / a Ab er 
Solves your problems 












\ 
\ 





JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER « TELEPHONE 36531 








|.000,000 VOLT 

FERRANTI TESTING TRANSFORMER 
mstalled at th 

NATIONAL PHYSICAL LABORATORY 


THE HIGHEST VOLTAGE OUTDOOR 
TESTING TRANSFORMER 

IN THE UNITED KINGDOM 
A 1,000,000 Volt Ferranti Testing Trans- 
former operating with the tank at a potential 
of 500,000 Volts above earth. The trans- 
former is mounted on 6 columns of insulators 
at a height of 12 feet from ground level. The 
overall height of the complete equipment is 
36 feet. Associated with the equipment is a 
1,000,000 Volt wall bushing, 36 feet in length, 
through which the supply is carried to the 
test laboratories. 
Ferranti are specialists in the manufacture of 
High Voltage A.C., D.C. and Impulse Testing 
Equipments for all kinds of research and 
routine testing and are backed by over 70 
years’ experience in the manufacture and 
development of electrical apparatus. 





Photograph reproduced by 
courtesy of the National , - 3 
This equipment was installed under the direction of the Ministry of Works. 


amano FERRANTI LTD * HOLLINWOOD + LANCS 








London Office: KERN HOUSE - 36 KINGSWAY «+ W.C.,2. 


FT 201/2 
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The whole of the scaffolding 
supporting the shuttering for 
this bridge erected in 1,100 
man hours. 


Labour force of only five men on 
scaffolding (3 of which were unskilled). 


Only Safway equipment used throughout. 


Size of each arch 75 ft. x 25ft. Gins. x 28ft. Gin. wid 
Total load per arch 215 tons. 


Minute adjustment of scaffolding te follow arch curve 
achieved with Adjustable screws in base and head. 


AMMA iat ' 3 
; Ls * =e = =  - 6 Joiners work reduced to a minimum. 
7 H a A ih ill . 4 a “\ —y Contractors: H. M. Murray & Co. Ltd., Glasgow and Inverness, 


ii 





SAFWAYunit frame 


STERLING FOUNDRY SPECIALTIES LTD. 


LONOON BEDFORD EDINBURGH 
iddesie.gh House Sterling Works, 23 Rutland Square. 
Caxton Street, $.W } Bedford Edinburgh, | 

Tel.: ABBey 3017/8 Tel.: Bedford 5338 Tel.: Fountainbdridge 
(2 lines) (3 lines) 3284/5 


GLASGOW ARROW BRISTOL 
’ 28, Renfield Lane, terling Factory, 175 White Ladies Reed 

ie ’ Glasgow, C2 Jarrow, Co. Durha Bristol, 8. 
. - J . Tel : City 6201 Tel.: Jarrow 89- (2/3 Tel.: Bristol 39112 


aia 


Photo by courtesy of the City Engineer. Aberdeen — A. G Booth, M.E., AM.ICE. aan 
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you burn industrial fuel 
BOOST heat... 


REDUCE consumption... with 


FLAME-RITE 


THE ENGINEER 


ADDITIVE 


May 23, 1958 


oils... 





FOR EVERY GRADE OF FUEL OIL 


GASOIL« LIGHT « MEDIUM « HEAVY+ EXTRA HEAVY 


THE NEW HIGH EFFICIENCY OIL FUEL ADDITIVE 


Your oil-burning installation 

is substantial capital investment. 
Flame- Rite will help you te make it 
work more efficiently, 

last longer with the minimum of 
major repair costs. 

Our technical representatives 


are at your service. 


For ail information write to: 


REDcX LIMITED (FLAME-RITE Division) 
565 CHISWICK HIGH ROAD - LONDON ws 


WHAT FLAME-RITE IS 


It is a new high performance additive developed 
and blended specifically to promote constant high 
level combustion efficiency of all grades of fuel 
oil, ensuring maximum heat release from every 
gallon of fuel burned. Blended into FLAME-RITE 
are functional elements exclusive to FLAME-RITE 
developed by intensive laboratory research and 
confirmed by two years rigorous field testing. 
Basic materials have been selected for chemical 
stability, mutual compatibility and strong affinity 
for all fuel oils, ensuring a highly miscible product 
of constant performance which blends freely 
and becomes completely integrated with bulk 
stocks. 


WHAT FLAME-RITE DOES 


@ BOOSTS HEAT OUTPUT... Whatever type 
of oil-burning equipment is used the addition of 
FLAME-RITE to the fuel improves flame efficiency. 
A surface tension agent ensures complete and 
even atomization of all fuel passing through the 
burner, exposing the maximum surface area of 
fuel to the air supply, and so ensuring the hottest 
possible flame from any given amount of 
fuel. 





@ PREVENTS CARBON BUILD-UP . . 
Carbon build-up on sprayer nozzles and burner 
cups prevents uniform mixing of air and fuel, 
causes irregular flame patterns and inefficient 
combustion as shown by sparking, streaky, or 
lopsided flames. 

FLAME-RITE Combats nozzle and cup fouling by 
carbon and reduces nozzle changing and cleaning 
operations to occasional routine examinations. 


@ PREVENTS SLUDGE FORMATION ... 
FLAME-RITE has powerful anti-oxidant and dis- 
persant characteristics; sludge formation is 
prevented by the anti-oxidant: coagulation and 
precipitation of suspended matter is prevented by 
the dispersant. Storage tanks are kept free of 
sludge, intervals between filter screen cleanings 
are lengthened, and all fuel bought is maintained 
in combustible form. 


@ COMBATS CORROSION .. . Capital equip- 
ment requires protection from corrosion which 
attacks the unseen internal surfaces of fuel tanks 
and pipe lines as well as the vis?ble outer surfaces. 
The FLAME-RITE formula includes a powerful 
corrosion inhibitor which protects the inaccessible 
interiors of storage tanks and pipe lines against 
deterioration by corrosion, 


mails 
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Do your operators a good turn by pro- 
viding them with Osborn cutting tools 
and you will do yourself a good turn 
by increasing efficiency and output. 

An extensive range of lathe and planer 


tools in solid or butt-welded high- 





speed steel and ‘Osbornite’ hard metal, 





together with toolholder bits, is pro- 





duced throughout, from raw material 













to finished product, within the same 


organization. 


Qi: M US HET brands _ 


$.0.B.V. & 
OSBORNITE 











& €CO., LIMITED. 


ee Ss, S wail £4 aes 


nders + Engineers’ Toolmakers 
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“ROSS-RIGBY” 


ELECTRO- PNEUMATIC 








4 ; ‘on mets 


; as bb ge ee 
R. G. ROSS & SON LTD. 


EGLINTON ENGINE WORKS 
120 TRADESTON STREET 


ORIGINAL DESIGNERS AND 


PATENTEES OF THE FAMOUS GLASGOW, c.5. 
“RIGBY’S PATENT” STEAM 
HAMMER. Telegrams—‘‘Glenros, Glasgow’’ Telephone—South 2283 (4 lines) 


CONTACTOR TYPE | 
SWITCH GEAR 














ROTATING 
MACHINES .- 











STATIC. 


RECTIFIERS a. : 
» TRANSFORMERS — 


FOR PRECIPITATORS 



















THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS - WOLVERHAMPTON 
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The logical advance in Maacae-NU! 














7, Lipp fff 

LILLY | OLD way 

This fluid seal involved 
* internal threading of 
the tube, which was 
sealed with an expen- 
sive cap-nut. The 
m7 assembly was laborious 
and spanners were 


WHIZ M/, E : needed. 
























































THE SALTER WAY 


The tube is recessed 
and then” simply 









e grooved with the 

yreircup SALTER Grooving Tool. 
FITTED A Circlip is snapped 

: into position and 

IN GROOVE secures the fluid retain- 


ing plate with positive, 
vibration-free locking. 
When necessary the 
Circlip can be removed 
quickly and easily. 














TLLZZ 




















save material—reduce assembly time 





When it’s a question of assembling components in operations. A large standard range is at your imme- 
any engineering field, Salter Retainers are the answer. diate disposal, and we should welcome the opportunity 
They replace nuts and bolts, screws, cotter pins, and to assist in developing special retainers to solve your 
eliminate expensive threading and machining problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Ketainer catalogue 
—no designer is complete without it. fore 
Kegs Toate Mat | 


( ) Circli Faste Retai 
irclips €) asteners etainers Fixes 
Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 


ee ne em 

































Litt that load off 
your mind with a... 


TAYLOR 
JUMBO 


3 ton 
slewing 
crane 






Send for 
Folder TE 
TODAY 








ut = ee 


The two ton hook has ¢ ft. of travel along the jib to enable accurate position- 





ing of loads 
* Slews through 220° * Hydraulic control 
* Lifts up to 3 tons * Telescopic hook 
* No outriggers * Power assisted front wheel steering 
* Maximum lift 19’ 0” * Servo hydraulic brakes 
* Minim im headrocm 9’ 0” * Fully sprung chassis 
* * Highly mobile 


Turning circle 35° 0” 





TAYLORS OF SALFORD 


: mobile cranes to you! ... from two to six tons. 
DESIGNERS AND MANUFACTURERS 

F. TAYLOR & SONS (MANCHESTER) LTD., 
142 BOLTON ROAD, SALFORD 6, LANCS. 


Telephone : Pendleton 1341/2/3. Telegrams : ‘‘ Components” Manchester. 
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BIBBY COUPLINGS 





























THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Tetegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 


FORGED STEEL PIPE FITTINGS 


Screwed A.P.!., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 
















C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 





FORGED STEEL UNIONS 


Integral seats or inserted 
Stainless steel, chrome 
molybdenum or bronze. 







WALTER SLINGSBY 





& CO. LTD. 
RAILWAY WORKS, KEIGHLEY 
"Poona 3749 ‘Grams: “Malleable Keighley.” 
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OSCILLOGRAPH 


MINGOGRAPH 2 3 0) B 


a A revolution in Oscillographs 























The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 
previously been possible. It is an outstanding 
advance in the field of scientific and 


industrial measuring instruments, 


SIEREX LIMITED 


241 Tottenham Court Road, London, W.1. 
Telephone No. Langham 2464 





When faced with any industrial problem 
of movement or treatment of air or gases, 


specify ‘ Tornado’ equipment by 


KEITH BLACKMAN LTD 


MILL MEAD ROAD.-.LONDON .-NI7 


Branch Offices : Birmingham - Bristol - Glasgow - Leeds 
Leicester - Manchester - Newcastle-upon-Tyne. 





FAN ENGINEERING EQUIPMENT 












MORE AND MORE PLANT 
for fume and dust extraction, 
cooling, drying and other 
applications is being installed 
incorporating all types of 
‘Tornado’ fan engineering 
equipment. The success with 
which such plants are operat- 
ing throughout a wide range 
of industry results from the 
combination of our own ex- 
tensive experience and the 
close collaboration of leading 
contracting and consulting 
engineers. 


aeal 




















ara 














DUST EXTRACTION 

Swing grinder dust exhaust plant with textile 
ent filters, equipped by Keith Blackman, 

Photographs by courtesy of Shepcote Lane 

Rolling Mills Ltd., Sheffield. 
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| CORRES DENCE IS INVITED ON ANY ASPECT 


OF THERMAL INSULATION 


A letter to Newalls has solved insulation 
problems for many firms over the past fifty- 
odd years. The same simple step might well 
be of similar benefit to you. 

Technical reports, estimates, performance 
data—all preliminary work is undertaken 
free—and with no obligation whatsoever. 


NEWALLS INSULATION CO. LTD., WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at LONDON, GLASGOW, MANCHESTER, 
NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. 


PLEASE WRITE TO 





Agents and Vendors in most markets abroad. 


INAIEX Tailor-made corrosion-proof linings 





bf . 





Whether your proposition is 

simple or extremely complex, the 
technique of “Tailoring”’ to a precise 
fit ensures that Linatex linings will 
battle for years with corrosion and 
abrasion—and remain unmoved. 


The work can be undertaken on site 
or in our new factory which is 
equipped to handle work of 

any size and weight. 





Our Resident Engineer for your area will 
be pleased to call and place his experience 
and advice freely at your disposal. 







= oS 
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+ sonar INA E ‘pespoke’ linings for Ghemical Plant 


Is made by a patented process 


giving it outstanding abrasion WILKINSON RUBBER LINATEX LIMITED 


Literature illustrating the complete range 


of Linatex Products sent free on request. CAMBERLEY, SURREY Phone: Camberley 1595 


and corrosion resistance. 
On-site linings can be installed 


without heat-bonding or vulcanising. FACTORIES AND DISTRIBUTORS THROUGHOUT THE WORLD GEMA/AALSIC) 
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ELECTRIC R.P.M. INDICATORS 





UP TO 8” DIAMETER 


WYNSTRUMENTS LTD 


STAVERTON AERODROME 
Phone: CHURCHDOWN 3264 


GLOUCESTER 





















INTRICATE GAS WINGS ARE OUR BUSINESS! 


We specialise in intricate castings of all types and 
pride ourselves on the very high standard of precision 
we attain. Small quantities of this type of work are 
acceptable, and the more intricate — the better. 





In addition to our Foendry we are equipped with 
an up-to-the-minute Machine Shop fer accurate machining 
to the finest limits. 

We employ only the most highly skilled operatives 
and each order no matter how small receives the same 
individual attention. 


May we have your enquiries please? 


SAMUEL JELLYMAN LID 


CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK~ STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 2188 
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ENGINEER 11] 
| 
| 
| 
| 
| 
‘> 
j sa; 
f et) 





COATED ABRASIVES 
FOR ALL METAL TRADES 


IN ROLLS - BELTS - DISCS & SHEETS 


John Oakey & Sons Ltd - Wellington Mills + London S.E.1 


OASE7IE 
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Fabricated Winch Drums, Pressed and Welded 
Winch Frames; Tank plates and all other 
types of fabricated and pressed components. 
See Brochure or write for Technical 

Advisory assistance with regard to 

your own problems. 


JOHN THOMPSON 
MOTOR PRESSINGS LTD., WOLVERHAMPTON 
Telephone: Bilston 41121 Telegrams: Motoframe. Wolverhampton 








WA HYDRAULIC 
pricated fe gf ng TEST 


Mild Steel Fa curately 


platewore high mY PUMPS 


workmanship 


These pumps are for 
pressures up to 6000 Ibs. 


per sq. in. and are de- 


signed for fitting to 


tanks or direct to mains. 
Write for full details. 





BUDENBERG GAUGE co LTD 


BROADHEATH NR MANCHESTER 


| alfred allen & SON LI Regency House, |-4, Warwick Street, LONDON, W.I. Telephone : GERrard 4822-3 


LOWER GORNAL, NR. DUDLEY Telegrams : Pyrometer Piccy London. 62, Robertson Street, Glasgow, C.2 








London Office : 23 LAWRENCE LANE, E.C.2, Tel: MONarch 2978 
2 dm BUI5 
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Our unique steel foundry and machine shops 
are specially equipped for the production of 
Spur, Helical or Bevel Gears, either machine 
# 4 cut or machine moulded, of the largest sizes. 
‘Jackson’ gears are in constant world-wide use 
in all heavy industries — why not consult us 
and take advantage of over a_ century's 


technical experience. 


iia 
‘ ba 


| » 

»? . 
+p ee 

” aaa 2 








a a 

SG@¢e0caa 

i | 1 gQeegaa 
/ | 





Cutting 26ft. Dia. spur ring on 30ft. machine. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 
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for industry 







Ford industrial engines are a practical proposition for many industrial equipments 
... Compressors, cranes, pumps, contracting equipment, earth borers, senerators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
is fully backed by a World-wide Spare Parts Service Organisation. Take your choice 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 

DIESEL ECONOMY — have you considered the replacement of existing power 
units in your equipment and trucks with the famous Ford 4D Diesel engine? 
You'll have the unique advantages of economy, long-life and low running costs... 
plus the best service in the World! 


Wherever you are, whatever your problem, we 
are at your service. For further details of 


INDUSTRIAL 
ENGINES 
and the equipments they power, contact your 


nearest Ford Dealer or write to 
- ENGLAND 








a' a m 


FORD MOTOR COMPANY LTD -« PARTS DIVISION - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX 














the complete manufacture 





of the sections and 








CONSTRUCTION AND 
ERECTION OF THREE 
DUST ELECTRO 

PRECIPITATORS BY 


component parts was 
undertaken at our works 





and erected on site by 
our own staff 





Consult Rileys of Batley for the 
design, manufacture, supply 





and erection of Plant and 


Above: A close-up view of the upper parts of . 
he toe Pratindere Equipment, as well as all re- 
Left: The erection of two of the three Precipi- 
tators nearing completion. Their overall height 
from ground level is 92 feet and we erected 
scaffolding to a height of 120 feet for the job. 


quisite auxiliaries. We offer 


a comprehensive service to 


These photographs and details are published 
by courtesy of the National Coal Board, South- 
Western Division, and the Main Contractors, 
Messrs. Simon Carves Ltd., PrecipitatorDivision, 
Cheadle Heath, Stockport. 


the Chemical, Fuel, Power, 
Petroleum, By-Products, and 


other Industries. 





Victoria Works, Batley, Yorkshire 


A. J. RILEY & SON LTD 


Telephone : Batley 657 (3 lines) Telegrams : Boilers, Batley 
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BROOKHIRST 
















i rp 


Brookhirst motor starters are being supplied for vitally important 


RADWELL 


Under sub-contract to A. Reyrolle & Co. Ltd., 





plant at Bradwell, the nuclear power station being built by the 
Nuclear Power Plant Co. Ltd., for the Central Electricity Generating Board. 
@ <pRINGFIELD® Being chosen for this notable installation is yet another proof of 


Brookhirst leadership in motor control in the nuclear field. 


As specialised sub-contractors 
Brookhirst have also been called upon 
to supply very large quantities 
of motor control gear for the 
United Kingdom Atomic Energy 
Authority’s establishments. 





\ / 
\ qHAPEL cross ® 
oe warts BROOKHIRST SWITCHGEAR LTD., NORTHGATE WORKS, CHESTER 


A METAL INDUSTRIES GROUP COMPANY cvsse 


N 
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ASK FOR : 
STEEL FRAME BUILDINGS | vetaiis “<= 
OF EVERY DESCRIPTION - OF THE = 


STROKE 
SPECIALITIES: Pit Headgear, Pumping Stations, OIL VALVE 


Power Stations 


Bridgework and Riveted Work & 
of ali descriptions ¢ EG ro 


BROWNLIE X% MURRAY LTD PATENTED SELF PROPORTIONING 
‘ 
ee OIL © ) 3 @ER 


LONDON : 32 QUEEN VICTORIA ST., E.C4 
» SCHIELDROP & CO., LTD., STOTFOLD, BEDS. TEL: STOTFOLD 414 (3 lines) 
8 


Factories, Sheds, Mili Buildings, Bungalows, Etc., Etc., 



















Set oil to air ratio at 


maximum and mini- 
mum with two adjust- 


ments only. No “trial 





and error.”’ 























sooner or 
later you will 


be driven to... 


pd) ts is wD. Lou BW Cody I 









Specialists in 
dust and fume 
removal equipment 


DUSTRACTION LIMITED - 94 REGENT ROAD LEICESTER Telephone: Granby 26812 





ORAM ORME TN AON NON NOTTS ila ac 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 








PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLEMING % FERGUSON, LTD, 


TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND sinbtiaibisidin mies oo ~e Sn Re 
) “ “ ” N Py R N 
Phone :—Paisley 4121. Tele. Add. —*‘Phcenix, Paisley. Deodging capacity : 1600 cubic yacds ger how 
London Agents: Messrs. Nye & Menzies, Lid., Cape] House, 62, New Broad St., E.C.2 Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet, 
"Phone—London Wall 4846 to a height of 16 feet. 





Met NCP TIMI INT NINN NT NTN INI NINH INNES NTMI 
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AV 


1%] LONDON ELECTRIC FIRM ; 
| e 
manufacturers of : 
SPECIALLY DESIGNED : 
y eee 
f, ELECTRIC WINCHES eter 
orstet 
Imperial Chemical Industries Ltd. called in London state ‘ 
Electric Firm when they needed special electric *- 
winches for their new ‘‘ Terylene ’’ factory at Wilton, °.°.° 
Middlesbrough. Pe’e' 6 
eee 
The problem concerned was successfully overcome a 
by L.E.F. technicians and ‘‘ made to measure ”’ e 
winches were supplied. Since this first order two e 
years ago, special electric winches have been oe .°@ 
supplied regularly for various applications. sonee 
eotete 


This contract is typical of the many which London 
Electric Firm handle during the course of their 
business. They have the experience and ‘‘ know- 
how ”’ so essential for this specialised job. 


Get in touch with them when you need winches. 
Besides designing to special requirements they also 
manufacture a range of standard hand winches. 


uP 


G LONDON ELECTRIC FIRM LTD. 


South Croydon, Surrey. Phone: Uplands 4871, 


TIBS2 





by <ahiile 


22// (a¥a! 


Sle 
1 8 Ge | 


3 
PH 12 


LESS 
WEAR 
LESS WASTERS 
MORE 
PRODUCTION 
MORE 
PROFIT 





| 


| 


He METAL FOR PRESS TOOLS 


N. C. ASHTON LTD 


F.S. RATCLIFFE (ROCHDALE) LIMITED, 
CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE| °!: ANDREW’S ROAD, HUDDERSFIELD ENGLAND 
TELEPHONE: HUDDERSFIELD 6263/4 


’Phone: Rochdale 4692/3. ’Grams: Recoil, Rochdale. Ccwsi88 
C W 3269 
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NETTLE D—first choice for all applications where service 
conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 
high sustained temperatures, 


snr PNPeDA NTU HEEDTLADEPERD EL AERETAADER PEND EDIT ENDED POLES RED STD Co PEED PES 
adit HAELIOOAESHERLOOUSE ATUGSETTESERTETANLETOTEORTER SANGRE EAE PS 


= severe slag attack, and abrasion. 






43°” Alumina. 


0 


Low in fluxing impurities. 
High Refractoriness. The use of Nettle D in vital furnace 


High under load strength. = positions means longer furnace life, 
Low Porosity. = fewer shutdowns and consequent 
High Bulk Density. 

Low After Contraction. 
High slagging resistance. 
High mechanical strength. 


oO 


greater output. 





Technical Data Sheet gladly sent on 


= request. 


UTLEY 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 










sections of mild or stainiess steel. Fianged rings and washers are 
supplied to meet all specifications and in many cases the rings are 
flash butt welded. Caston Barber have the equipment and the 


experience to meet your requirements. 


Do not hesitate to write or telephone your enquiries 


CASTON BARBER LTD., 47 TABARD STREET, LONDON, S.E.1. Telephone: HOP 1991/5 























May 23, 1958 THE ENGINEER 119 
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Bi] ALL TYPES AND SIZES TO INDUSTRY 








| SHIPBUILDING | COLLIERIES, GAS, CHEMICAL PLANTS | 
, POWER STATIONS OIL AND WATER AND SUGAR | 
STEEL WORKS INSTALLATIONS REFINERIES | 


—.. ~ 






ALLEY & MACLELLAN [2, WORCESTER, ENGLAND 


Telegrams: Alley Phone, Worcester. 







Telephone: Worcester 3225-6 
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BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per — column inch and pro rato. 
(i. 


Inch Rate. 
There are reduced rates 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AGENCIES DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 
12 lines to 1 inch. 


€., not on a pro rata basis) for advertisements of 4-page 


(12 column inches) and upwards, e.g., 4-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 


May 23, 1958 


AUCTION SALES - FOR HIRE + MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES + FOR SALE » SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
ustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 


Dispia and til 
Tlerecher the sizes for both progress in steps 3 inches deep across 1,2,3 or 4columns. + 
Use of Box Number. 2/-, which includes forwarding of replies. 


**Run-on” and “* Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. 


Dates. 
Ml ew for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be eddressed to »— Classified Advertisement Dept., “The Engineer’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed” and ‘“‘ Illustrated ’’ advertisements by noon 





PUBLIC APPOINTMENTS 





COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 





REQUIRED FOR Ist SEPTEMBER 
ASSISTANT LECTURER (GRADE 8) 





ANT LECTURER (GRADE B) IN 
MeCHANICAL ENGINEERING. Graduate, 
A.M.L.Mech.E., or equivalent. Teaching experience 
desi 


scale : £650 by £25 to £1025 (men), plus 


graduate and training allowances and with incre- 
ments for appro research, professional or 
ial experience. 


Further particulars and forms of application from 
is be returned to the Principal, 


the undersigned, to 
i liege, Brighton, 7, by 6th June. 
Brighton Technical College 4 = Line 
Director of Education. 
$4, Old Steine, 
BRIGHTON. E7211 





WIGAN AND DISTRICT MINING 
AND TECHNICAL COLLEGE 


DEPARTMENT OF MINING AND 
GEOLOGY 








SENIOR LECTURER 





lications are invited for a post as SENIOR 
LECTURER IN THE DEPARTMENT OF MIN- 
ING AND GEOLOGY. Duties commence on a 


tes should have a degree or equivalent 
qualification in opmeting sone with wide 
experience of both Colliery electrical and mechanical 
engineering. Some lecturing experience in addition 
would be an advantage. Salary in accordance with the 
Burnham Technical Scale for Senior Lecturers 
(£1350, rising by annua! increments of £50 toa 
maximum of £1550 per annum). — : 
Further particulars and pag peg = ee 
the undersigned. or receipt 
phd Friday, 13th June, 1958. (Quote 
Reference No. 8181.) 8. Cc suiTn, 


£7197 Principal. 


THE COLLEGE OF AERONAUTICS, 
CRANFIELD. BLETCHLEY, BUCKS 





DEPARTMENT OF AERODYNAMICS 





ASSISTANT WIND TUNNEL ENGINEER 


ASSISTANT WIND TUNNEL ENGINEER 
required in Department of Aerodynamics for the 
operation of a 9in. by 9in. continuous supersonic 
tunnel, and an 8ft. by 6ft. general-purpose, low-speed 
tunnel, and anci equipment. Candidates should 
have experience of the operation of large-scale 
plant, involving powers of around 1000kW., and 
should possess a sound relevant knowledge of 
mechanical and electrical eg See 
Salary in scale £700 by £25 to £1 p.a., with 
local ment superannuation.—Applications, 
giving fal particulars and containing the names 

three ‘referees, to The Recorder, The College 


of 
, Bucks. 
of Aeronautics, Cranfield, uc. ©7220 





WIGAN AND DISTRICT MINING 
AND TECHNICAL COLLEGE 


—_— 


SENIOR LECTURER 


pple are invited for a post as SENIOR 
x RER IN ery ye ~~ 9am 
1 i a date to be arra ‘ 
eon ache nee ry hold a good Honours Degree 
in M i i 

rience 





echanical ing and have practical expe- 
in industry, teaching and/or research. Salary 
in accordance with the Burnham Technical! Scale for 
Senior Lecturers (£1350 by £50 to £1550 per annum). 
Further ' and application form will be 
sent by the undersigned. ay 
undersigned than Priday, 1° ’ 
— E. %. SMITH, 
Principal. 


E7209 


PUBLIC APPOINTMENTS 





NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE, 
SHAKESFEARE STREET, NOTTINGHAM 





Principal: D. A. R. CLARK, 
M.Sc.(Tech), M.I.Mech.F. 
ASSISTANT GRADE B IN 
MECHANICAL ENGINEERING 





Applications are iovited for the following full-time 
appointment: ASSISTANT GRADE B_ IN 
MECHANICAL ENGINEERING. | 

A large new building comes into use in September 
next for well-equipped Departments of Building and 
Civil Engineering, Electrical Engineering, Chemistry, 
Physics and Mathematics, and Mining. Increased 
accommodation is also available to the Departments 
of Mechanical Engineering, Arts and Commerce, 
Printing and Textiles. Research work by both staff 
and students is being rapidly developed. 

Experience in industry, teaching and/or research 
desirable. 

Salary in accordance with the Burnham Technical 
Scale as follows: £650 by £25 to £1025 per annum. 
Additions for Assistants include degree allowance of 
£75 per annum (or £125 for good honours degree), 
up to 3 increments of £25 for training in approved 
cases, and incremental allowance for industrial 
experience after age 21, and war service. 

Further particulars and form of application may 
be obtained from the Principal, to whom completed 
forms should be returned not later than ee 





SINGAPORE POLYTECHNIC 





SENIOR LECTURER IN ELECTRICAL 
ENGINEERING 





The Board of Governors invite applications from 
University Graduates and/or Graduate Members of a 
Professional Institution, with good industrial and 
teaching experience in Technical College or Uni- 
versity. First duties will include completing equip- 
ment for First Class electrical machines and measure- 
ments laboratories and installation workshops. 

Salary, incorporating all allowances: M$1800- 
M$50-M$1950 per month (the Malayan Dollar= 
2s. 4d. Sterling). 

Appointment of overseas person will be on con- 
tract for 6 years with option of renewal for further 3 
years, Favourable endowment insurance scheme, or 
arrangements to continue F.S.S.U. policy might be 
made. Accommodation, with heavy furniture, at a 
rental of M$120/- per month ; free medical atten- 
tion ; free passages for overseas member of staff, 
wife and up to 3 children under 18, on first appoint- 
ment, leave and completion of service ; home leave 
at the rate of sixty days per year’s service ; tour will 
not normally exceed 2 years. 

Application forms (4 copies) and further informa- 
tion obtainable from The Council for Overseas 
Colleges, 12, Lincoln’s Inn Fields, London, W.C.2. 
Closing date 20th June, 1958. E7216 


CITY AND COUNTY OF 
NEWCASTLE UPON TYNE 
EDUCATION COMMITTEE 








RUTHERFORD COLLEGE 
OF TECHNOLOGY 
(SELECTED FOR DEVELOPMENT INTO A 
COLLEGE OF ADVANCED TECHNOLOGY) 
HEAD OF THE DEPARTMENT OF 
MECHANICAL AND CIVIL ENGINEERING 





Applications are invited for the post of HEAD 
OF THE DEPARTMENT OF MECHANICAL 
AND CIVIL ENGINEERING, duties to commence 
on Ist September, 1958, or soon as possible after- 
wards. Applicants, who should be mechanical 
engineers, should have a good or higher university 
Degree, be professionally qualified and have had 
good industrial, research and, preferably, teaching 
experience 

Salary will be in accordance with the Burnham 
Technical Report for the Head of Department, 
Grade V, £1900 by £50 to £2050. Application 
forms (returnable within 14 days) and further par- 
ticulars obtainable from the Principal, Rutherford 
College of Technology, Bath Lane, Newcastle upon 


Tyne, 1. 
H. V. LIGHTFOOT, 
E7259 Clerk to the Governors. 


PUBLIC APPOINTMENTS 





DERBY AND DISTRICT COLLEGE 
OF TECHNOLOGY 





Principal : 
T. HEAP, Ph.D., M.Sc., F.R.1.C., A.M.LLA. 





APPOINTMENTS 





Applications are invited for the following posts, 
duties to commence in September, 1958, or as soon 
as possible after that date. 

LECTURER IN MECHANICAL ENGINEER- 
ING : the Lecturer will be required to teach Theory 
of Machines, Applied Thermodynamics or Mechanics 
of Fluids to H.N.C., Higher Diploma and London 
B.Sc. standard. Applicants should have a University 
Degree or equivalent and good industrial and teaching 
experience. 

INSTRUCTOR IN WORKSHOP PRACTICE : 
the instructor will be required to teach Workshop 
Practice, mainly Grinding. The workshop operates 
under industrial conditions, i.e. 44-hour week and 
three weeks’ holiday per annum, plus statutory 
holidays. The salary is that of the Assistant Grade 
“A” scale. Applicants should have a City and 
Guilds Certificate, good industrial experience, and 
previous experience in apprentice training. 

Salaries will be in accordance with the Burnham 


le. 

Assistant Grade “A”: men, £475-£25-£900, 
with allowance for Degree and training, and up to 12 
increments for anproved industrial experience. 

Lecturer: Men, £1200-£30-£1350; women, 
£960-£24—£1080. The woman's scale is basic and 
subject to “‘ equal pay ”’ increases. 

Application forms and details of the posts may be 
obtained from the Principal, Derby and District 
College of Technology, Normanton Road, Derby, 
by whom completed applications should be received 
within two weeks of the appearance of this advertise- 


ment. 
C. MIDDLETON, 
E7235 Secretary to the Joint Committee. 





CAMBRIDGESHIRE EDUCATION 
COMMITTEE 





CAMBRIDGESHIRE TECHNICAL 
COLLEGE AND SCHOOL OF ART 





(Principal : D. E. MUMFORD, M.A.) 





LECTURER 





LECTURER in Mechanical Engineering required 
from Ist September, 1958, for work with Higher 
National Certificate and Higher National Diploma 
Sandwich Courses. Candidates should be able to 
offer Mechanics of Fluids as a principal subject, 
together with at least one of the following : Theory 
of Machines, Theory of Structures, Industrial 
Administration. Candidates should hold graduate 
or equivalent professional qualifications and have had 
appropriate —— of industry and teaching. 

Salary will in accordance with the Burnham 
Scale for Teachers in Establishments of Further 
Education, viz: £1200 by £30 to £1350. Further 
particulars and forms of application, which should 
be returned as soon as possible, may be obtained 
from the Principal, yoy my Technical College 
and School of Art, Collier Road, Cambridge. 

G. D. EDWARDS, 

E7262 


Chief Education Officer. 
WARWICKSHIRE EDUCATION 
COMMITTEE 


NUNEATON TECHNICAL COLLEGE AND 
SCHOOL OF ART 











Principal : W. HOWARD JOINT, M.A. 





ASSISTANT GRACE “B” FOR 
PRODUCTION ENGINEERING 





Applications are invited for the post of ASSIST- 
ANT GRADE “B” FOR PRODUCTION ENGI- 
NEERING for Ist September, 1958. 

Salary in accordance with the Burnham Technical 
Report, 1956. 

Further particulars and application forms may be 
obtained from the Principal, Technical College and 
School of Art, Hinckley Road, Nuneaton, and 
should be returned within fourteen days of the 
appearance of this advertisement. 

N. A. Y. YORKE-LODGE, 

E7242 County Education Officer. 


PUBLIC APPOINTMENTS 





LONDON COUNTY COUNCIL 


DAY COLLEGES 
(WITH EVENING DEPARTMENTS) 


APPOINTMENTS 





Applications invited for the following posts for 
work with full and part-time day release and evenin 
students. Work is mainly to G.C.E. (O level) an 
first-year O.N.C, Burnham F.E. salary scales : 

Grade B Assistants, £650 by £25 to £1025 (man), 
£620-£1025 (woman). 

Grade A Assistants, £475 by £25 to £900 (man), 
£455 14s.-£900 (woman). 

Plus £36 or £48 London allowance, additions for 
—— and training ; increments within scale 
or experience. Forms and further details from 
oo at Colleges to be returned by 13th June, 


1958. 
—o. DAY COLLEGE, 56, Brixton Hill, 


(I) GRADE B ASSISTANT FOR MATHE- 
MATICS, SCIENCE and/or TECHNICAL DRAW- 

G, and to assist in organisation of technical 
courses ; experience in teaching installations to 
electrical trade apprentices an advantage. 
HAMMERSMITH DAY COLLEGE, 50, Brook 


Green, W.6. 
GRADE B ASSISTANT for SCIENCE tliroughout 


c—: 
KINGSWAY DAY COLLEGE, Keeley Street, 
one W.C.2. 

(1) GRADE B ASSISTANT (plus £100 allowance), 
to be in charge of technical and science courses. 
Should offer at least two of Engineering Science, 
Mathematics, Physics, Biology and Chemistry. 
Industrial experience an advantage. ; 

(Il) GRADE A ASSISTA FOR MATHE- 
MATICS, TECHNICAL DRAWING and ENGI- 
NEERING SCIENCE. 

NORTH LONDON DAY COLLEGE, at Working 

1 GRADE Dane Road, N.W.1. 

ANT for SCIE 
MATHEMATICS. — 
Sa DAY COLLEGE, Vicarage Road, 


-E.18. 
GRADE B ASSISTANT for ENGINEERING 
DRAWING AND WORKSHOP PRACTICE. 
(962.) E7246 





ROYAL CORPS OF NAVAL 
CONSTRUCTORS 





SCHOOLS ENTRY 


A COMPETITION FOR ENTRY INTO THE 
ROYAL CORPS OF NAVAL CONSTR 
— — in July, 1958, — 

Accepted candidates will be established 
bationers in the R.C.N.C. and will sadees by ana 
course of training at the R.N. Engineering College, 
Manad and in H.M. Dockyard, Devonport, 
a a 3-year course at the R.N. College, 


‘Candidat be 
tes must between 18 years and 
I a 6 months, inclusive, on Ist September, 
_ Candidates with the General Certificate \- 
tion will be required to have passed at pF nse 
Level in at least Pure Mathematics, Applied Mathe- 
matics Physics, and to produce evidence of 
general education at Ordinary level. 

Candidates with the Scottish Leaving Certificate 
will be required to have er grade passes in 
Physics and Mathematics and at least lower grade 
passes and a language other than English 
and two other subjects (preferably mathematical), 

Candidates from schools in Northern Ireland will 
be or are a ee from the Ministry 

hern reland, Ww, - 
parable standard to that above. Cust 

The work of the R.C.N.C. covers all aspects of 
design construction and repair of H.M. Ships. 
Members undertake to serve wherever required at 
Admiralty Headquarters and outports in the United 
Kingdom, and at nore Dockyards at Home and 
Abroad. The Head of the R.C.N.C. is the Principal 
— Adviser ae x4 Board od Admiralty. 

start y Of a Probationer at a; i 
be £535. ‘A deduction of £75 is made wenn tetas in 
at the R.N. Engineering Co M ion, or at 
the R.N. College, Greenwich. The successful 
Probationer can 7 eppeieinen as Assistant 
Constructor at 3 or 24, with a starting Salary 
in London of not less than £905 and £935, respectively. 
Promotion to C tor normally takes place at 
about age 30, with a salary which may be expected 
to be not less than £1435, rising in nine years to not 
less than motion to higher ranks is by 
Fel oetindes be obtai Secre 

may ‘ained from the 
of the Admiralty, CE. Branch Il, Empire Hota 
whom application must be s i 
by 16th June, 1958. ‘pesos’ 








ape enatoee rete 
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May 23, 1958 
PUBLIC APPOINTMENTS 





CITY OF LIVERPOOL 
EDUCATION COMMITTEE 


CITY COLLEGE OF TECHNOLOGY 





Principal : S. A. J. PARSONS, B.Sc. (Econ.), 
M.I.Mech.E., M.I.Prod.E., A.M.B.1.M. 


APPOINTMENTS 


The Governing Body invites applications from 
suitably qualified persons for the following appoint- 
— (full time) (duties to commence Ist September, 

58), viz.: 

DEPARTMENT OF CIVIL AND MECHANICAL 
ENGINEERIN 

(1) LECTURER, with good Graduate qualifica- 
tions in Mechanical Engineering, together with 
industrial and/or research experience ; practice in 
teaching to the standard of the Higher National 
Certificate or Higher National Diploma, particularly 
in Mechanics of Fluids and Applied Thermo- 
dynamics, is desirable. An opportunity for under- 
taking research and for a — amount of 
oneradt consulting ee will be gi 
DEPARTMENT OF ARINE, ENGINEERING 

(2) GRADE “B” ASSISTANT. to lecture in 
Marine Engineering Ne ror Applicants should 
possess a First Class A. Certificate of Com- 
petency as a Marine Bt ay and preferably also a 
Higher National Certificate in Mechanical Engineer- 
ing or equivalent. The work of the Marine Engineer- 
ing Department consists of preparing sea-going 
engineers for the Second, First and Extra First 
Examination for M.T.C.A. Certificates of Com 
petency. The person would co 
mainly with Part A subjects for Second and First 
Class, but should be prepared to progress to Part B 
subjects consequently. 

Salaries, as 1956 Technical Report, i.e. 

(1) £1200 by £30 to £1350 per annum. 

Commencing salary may be assessed according to 
—s industrial or professional experience. 

(2) £650 by £25 to £1025 per annum. 

To this scale, additional Graduate and training 
allowances, where applicable, will be paid. Incre- 
ments up to a maximum of twelve may be allowed for 
professional or war service. 

Duties to commence Ist September, 1958. 

Further particulars and application forms (return- 
able by 30th May, 1958) may be obtained from H. S. 
Magnay, M.A., Director of Education, 14, Sir 
Thomas Street, Liverpool, 1. 
THOMAS ALKER, 

Town Clerk and Clerk to the 
Local Education Authority. 
(J.5183) E7241 











UNIVERSITY COLLEGE OF 
SWANSEA 





LECTURESHIP IN CIVIL OR 
MECHANICAL ENGINEERING 





Applications are invited for a LECTURING POST 
in the Department of Engineering. In the past three 
years the Department has considerably expanded its 
facilities for both teaching and research and a further 
major expansion is due shortly. The Selection Com- 
mittee will be particularly concerned with the appli- 
cant’s potential achievement as well as with his 
present qualifications. His special interests should 
lie broadly within the field of either civil or mechanical 
engineering, and his teaching commitments will be 
reasonably close to those interests. The person 
appointed will be expected to carry out research into 
a subject of his own choosing, for which the Depart- 
ment will provide the necessary facilities. The 
appointment can be to either an Assistant Lectureship 
(£700-£850) or Lectureship (£900-£1650), at any 
point on the salary scales for these posts, which also 
carry membership of F.S.S.U. and a children’s 
allowance scheme. 

Further particulars may be obtained from the 
Registrar, University College, Singleton Park, 
Swansea, to whom applications must be sent by 
Saturday, June 14, 1958. E7240 





ADMIRALTY 





NAVAL CONSTRUCTION DEPARTMENT, 
BATH 


NAVAL ARCHITECTS 





ADMIRALTY require qualifed NAVAL 
ARCHITECTS for unestablished posts for Design 
Assistant in Naval Construction Department, Bath. 
Must be British subjects with University degree (or 
equivalent) in Naval Architecture and practical ship- 
yard experience. Salaries for the two available 
grades assessed according to age, aualifications and 
experience to maxima £1245 and £1950 respectively. 
Only exceptionally well-qualified candidates con- 
sidered for higher grade. Five-day week. Forms 
from M.L.N.S., Technical and — Register 
(K), 26, King Street, London, S.W.1, anoting 
C366/8A. Closing date 14 June, 1958. E7256 





COUNTY BOROUGH OF 
EAST HAM 
ASSISTANT ENGINEER (MECHANICAL), 
GRADE I! 
£725-£845 





Lenten weighting is paid in es Salary in 
excess of the minimum may be paid according to 
qualifications and ex 

A subsistence allowance may be granted over a 
reasonable period to the person appointed if unable 
to obtain suitable housing ee necessitat- 

ing the maintenance of two homes. 

Further details and application forms returnable 
by 6th June, 1958, from the Town Clerk, bee > a 
E.6. 


THE ENGINEER 


PUBLIC APPOINTMENTS 





UNIVERSITY OF ST. ANDREWS 


QUEEN’S COLLEGE, DUNDEE 





DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 





LECTURESHIPS 


Applications are invited for the undernoted posts 
commencing October Ist, 1958. Salary scale, £900 
by £50 to £1350 by £75 to £1650 (efficiency bar at 
£1350) ; placing according to qualifications. F.S.S.U. 
Family allowance. Expenses of removal grant may 


be made. 

LECTURESHIP IN MECHANICAL ENGI- 
NEERING. 

LECTURESHIP IN CIVIL ENGINEERING. 

Applications (6 copies), together with names of 
three referees, to the undernoted not later than 14th 


June, 1958. 
PATRICK CUMMING, 
Joint Clerk to the University Court, 
Queen’s College, Dundee. 
May, 1958. E7194 





CITY OF BRADFORD 





APPOINTMENT OF ENGINEERING 
ASSISTANTS 





Applications are invited for the following super- 
annuable appointments in the City Engineer and 
Surveyor’s Department, on the grades indicated :— 

(a) CHIEF ASSISTANT CIVIL ENGINEER, 
ae Section. Post No. 3, scale “A” (£ 1205- 

(b) ENGINEERING ASSISTANTS (Posts 18, 
119, 175, 202). Special Grade (£750-£1030) ; com- 
mencing salaries in accordance with experience and 
qualifications. 

(c) JUNIOR ENGINEERING ASSISTANTS 
(posts 62 and 174). A.P.T. I (£575-£725). 

Applicants for post (a) must be Chartered Civil 
Engineers and/or Chartered Municipal Engineers, 
should have had experience in the design and super- 
vision of sewerage schemes of some magnitude and 
be accustomed to the control of staff engaged upon 
main drainage work. 

Candidates for © —_ preferably hold an Engi- 
neering Degree, A.M.1. C.E./A A.M I.Mun.E. and 
have had good ee civil engineering training. 

Applicants for (c) should have completed their 
professional training and have had genera! experience 
in municipal engineering. 

Applicants should have completed their National 
Service. No @ acc yn can be pro- 
vided by the Corporation. 

Applications. on form to be obtained from the City 
Engineer and Surveyor, Town Hall, Bradford, 1, 
together with three testimonials must be received by 
the undersigned by 16th —_, t 





Town Hall, Bradford, 1. 





COMMONWEALTH OF 
AUSTRALIA 





DEPARTMENT OF LABOUR AND 
NATIONAL SERVICE 








CONTROLLER 
Applications are invited for the position of 
CONTROLLER, Technical Section, Industrial 
Services Division, £A2268/£A2543. 
DUTIES 


Plan and contro! the work of the Section, including 
research and advisory work on physical working 
conditions and accident prevention in industry 
Preparation of technical publications. 
QUALIFICATIONS 

oe Degree in Engineering or Architecture 
wide experience in problems of physical working 
conditions in industry ; ability to plan research and 
to direct preparation of technical material for 
publication. 

The appointee will be expected to have a good 
technical background, both academically and through 
practical experience in industry ; familiarity with 
the problems of industrial working conditions, par- 
ticularly in relation to accident prevention ; a flair 
for planning and directing research ; competence 
in directing the preparation of material for publica- 
tions : and ability to lead a mixed team of technical 
specialists. He should also have the ability to secure 
Soseepname of outside bodies working in similar 

elds 
CONDITIONS 

The position is permanent and pensionable. It is 
located in Melbourne. First-class passages for the 
successful applicant and his family will be paid. 

Enquiries and applications to Public Service Board 
Representative, Australia House, Strand, London, 
W.C.2, by 20th June, 1958. E7196 





BRITISH RAILWAYS 





WESTERN REGION 





HEATING AND VENTILATING 
TECHNICAL ASSISTANTS 





HEATING AND VENTILATING TECHNICAL 
ASSISTANTS required, with ability to design and 
specify a types of installations, practical expe- 
rience of surveying ae io existing installa- 
tions, knowledge of and 
a in further experience. 

pportunities to gain 

— range £809/£877, 

Travel concessions, holidays with pay and per- 
—— membership of superannuation fund. 
Appl 





vere oa age, previous experience, 
&c., to Chief Civil Engineer, B.R. Western Region, 
Paddington Sta W.2. E7140 


PUBLIC APPOINTMENTS 


ADMIRALTY 


ROYAL.NAVAL SCIENTIFIC SERVICE 
DRAUGHTSMEN 


DRAUGHTSMEN required in Admiralty 
Research and Development Establishments in London 
(Teddington area), Portsmouth, Weymouth and 
Baldock (Herts), for the design of experimental 
apparatus needed for fundamental research or for 
fitting in H.M. Ships. Ex is necessary in 
any of the following classes of equipment : light to 
medium electrical, electro-mechanical, precision 
mechanical and electronic. 

Candidates must be British, aged 21 years or over, 
with at least three years’ practical workshop training 
and, preferably, with drawing-office experience and 
possession of the O.N.C. or equivalent. 

Appointments unestablished but opportunities will 
occur to pete for h posts and for 
promotion. 

Starting pay (London) £550 (age 21); £755 (age 

8): scale maximum £870; slightly less in the 
provinces. 

Apply, stating age, training, experience and 
qualifications, to Admiralty, Queen Anne’s Man- 
sions (Room 809), St. James’s Park, London, 
S.W.1. E7052 











CENTRAL ELECTRICITY 
GENERATING BOARD 





EASTERN DIVISION 





CLIFF QUAY GENERATING STATION 





_ aon are invited for the following appoint- 


“AaeaTANT men ENGINEER 
(ELECTRICA 

Salary Class K, Grade 9, oy te £20 to £1055 
per annum. 

Applicants should have served an apprenticeship, 
possess suitable technical qualifications and have had 
experience in the maintenance of the electrical plant 
in a modern Generating Station. 

Applications, quoting reference No. 2/9257, stating 
age, qualifications, experience and present position 
should be sent to the Controller, Central Electricity 
Generating Board, Eastern Division, West Farm 
Place, Chalk Lane, Cockfosters, Barnet, Herts, by 


31st May, 1958. 
W. N. C. CLINCH, 
E7231 Controller. 





NATIONAL COAL BOARD 


NORTH EASTERN DIVISION 





ASSISTANT DIVISIONAL 
CARBONISATION ENGINEER 
(CONSTRUCTION) 





ASSISTANT Padd atin 5 CARBONTSATION 
ENGINFER (CO CTION) "eo for the 
Divisional Goobanesion ‘cco Sheffield. 

Salary : £900-£1400. 

Applicants are required to have had substantial 
experience and responsibility in heavy industry and 
chemical engineering, particularly in the theoretical 
considerations, design and usage of electrical plant in 
these industries. They must have drawine-office 
experience in the development of large scale industrial 
installations, with a knowledge of the fundamental 
design work relating to the processes involved in such 


installations. Experience in constructional control 
an advantage. 
Avply to Administrative Officer, Moordale, 


1, Tapton Park Road, Sheffield, 10, by 31st May, 
1958 E7204 





LANCASTER MOOR HOSPITAL, 
LANCASTER 


SENIOR ENGINEER 


Applications are invited for the post of SENIOR 
ENGINEER. 

The person appointed will be responsible to the 
Superintendent Engineer for the satisfactory opera- 
tion, maintenance and co-ordination of the engineer- 
ing services and activities, including both mechanical 
and electrical, of the Hospital. 

A_ qualification, recognised by the Ministry of 
Health, is y and app must have com- 
pleted an apprenticeship in mechanical engineering. 

Salary : £740 by £25 (2) by £30 (3) to © £880. 

Housing accommodation available. 

Applications, together with the names and 
addresses of two referees, to the Secretary within 14 
days of the appearance of this advertisement. 

E7230 








ILFORD AND BARKING JOINT 
SEWERAGE COMMITTEE 


CHIEF MAINTENANCE ENGINEER 





A CHIEF MAINTENANCE ENGINEER 
required at the Joint Pumping Station, Alfreds wen 
Barking. Applicants should have served an approved 
apprenticeship and be capable of undertaking repairs 
to and overhaul of diesel generators —_ 
pumping plant with associated equipmen 

Salary A.P.T. TE, £725 by £30 to 0 ERS, plus £30 
London Weighting, together with a rent-free house 
valued at £39 per annum for Superannuation 

purposes. 

Applications, on forms obtainable from the Sa 
to the Ilford and Barking Joint Sewerage Com- 
eine, Town Hall, Ilford, Essex, should be submitted 
by 7 June 1958, E7243 


121 
PUBLIC APPOINTMENTS 


EAST ANGLIAN REGIONAL 
HOSPITAL BOARD 


REGIONAL ENGINEER'S 


APPOINTMENTS 


DEPARTMENT 


SENIOR ASSISTANT iT ENGINEER.—Candidates 
should be Corporate we of Institution of 
Mechanica! Engineers, or have been pro ally 

in National Health oak at Januar , 1933. 
ust be capable of designin ions 
and working drawings, and supervision racts 
for mechanical engineeri ote within hospitals, 
comprising heati ventilating, hot and cold water 
services, steam ler plant. laundries, kitchens, &c. 
Experience in surveying and reporting upon pon exiting 
installations desirable. Control and su} 
junior staff. Salary Pisa Up 

ASSISTANT Lrg S¢( Loe _ 
Candidates should be A. mM 1.H.V.E. or Graduate 
Members of the ah chy = orm feet OH ee 
fications. Ex — and installation of 
heating, ventilating, 18 boiler plant and services, 
&c., as applicable to — desirable, but not 
essential. Salary £700-£1 dditi t 
within ale Outed on experience and age may be 
ran 

Applications, stating age, qualifications, experience 
and details of present oe (sa! &c.), with 
names of two referees, to Secretary "Board, 117, 
Chesterton Road, Cambridge, by 31st bay, OS 








WELSH REGIONAL HOSPITAL 
BOARD 


ENGINEERING ASSISTANTS 





Applications invited for ENGINEERING ASS!ST- 
ANTS. Applicants, who will be expected to design 
schemes and prepare specifications for heating, hot 
water and ventilation or electrical installations under 
supervision, must possess the Higher National 
Diploma in Mechanical or Electrical Engineering, 
or the Higher National Certificate in Mechanical or 
Electrical Engineering, or a recognised Engineering 
Degree, or any other qualification approved by the 
Minister of Health as of at least equivalent standard. 

The salary scale will be = ha \ or over ; 
£25 shall be deducted for w that age) 
by £25 (4) by £30 (1) by is ‘3 Soy eo to £965. 
The appointment is superannuable and terminable 
by one month's notice on either side. 

Applications, stating age, experience, qualifications 
and present position, together with the names and 
addresses of two referees, should be addressed to the 
Secretary, Welsh Regional — Board, Tomes 
of Peace and Health, Cardiff, w 10 days oft 
advertisement appearing. E7210 








TENDERS J 








INDIA STORE DEPARTMENT 


The Director General, India os Department, 
Government Building, Brom venue, Acton, 
London, W.3, invites TENDE for the SU Y of: 
18055/GNK/HAL 

One off each, OIL-FIRED FURNACES : 

(a) Muffle Furnace, with open slots for loading. 
) Double-Chamber Furnace. 
chamber. 





c) Crucible Furnace, with tin, 
type Tunnel Ki 
peri 


fe) ng Furnace. 
18067/GNK/HAL 
200-ton-frame ECCENTRIC PRESS, for rail- 
—_ factory, throat 355mm., distance between table 
d ram max. 31 —I off. 
18071/1/GNK/MAL 
co LATHE—turning dia. 350mm., max. 
swing aa m. dia., turning length 2500mm. ; s 
heavy-duty for poe ee 1 off. 
18071 /2/GNK/HA AL 
OPEN-SIDE TURNING MILLS, 2 off; work 
table 1250mm. dia., max. turnin, dia. with cross rail 
head 1450mm.. with side head 1 50mm., max. turning 
height 1100mm. 
18071/3/GNK/HAL 
WHEELS and AXLES LATHE, | off ; ogene 
bed 600mm., max. dia. of work 1100mm., min. 


600mm. 

The Tender forms, with schedules and specifica- 
tions, which are returnable on Thursday, the 26th 
June, 1958, may be obtained from the above office 
(C.D.N. Branch), on pa it of a fee (which is not 
refundable) of ten shillings for each Tender. The 
applications for Tenders should clearly state the 
reference numbers of the Tenders required. £7222 


COUNTY OF NORTHUMBERLAND 
SUPPLY OF NEW HIGHWAY PLANT 


—_— 


The above Council invite TENDERS for the 
ores of the following items of New Highway 
nt : 





upon Tyne 
Tenders in a plain addressed to the 
upon oo 1 pt mer nr bag H 
for 
Plant,” should be not later Gatam a 
une, 1958. Payee 
. P. HARVEY, 
E7237 of the County 





Classified Advts. continued on page 122 
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TENDERS 





INDIA STORE DEPARTMENT 





The Director General INDIA STORE DEPART- 
MENT, Government Building, Bromyard Avenue, 
a ¢ . W.3, invites TENDERS for the 
18050/GNK/HAL 

ABRASIVE BELT GRINDER—2-beit type with 
tensioning arms, roll dia. 350-450mm., 
width 75mm. 3500mm.—1 off. 

CYLINDRICAL GRINDING | MACHINE— 
— of ee. a max. grindi dia. 

1000mm.—1 
qOINTERNAL ouGRINDING MACHINE—bore 
600mm. 


grinding dia. max. and 300mm. dia. min., 
7 grinding depth 300mm., swing 1000mm.- 
18075/GNK/HAL 

ari SPINDLE ONE-WAY BORING 
MACHIN yey off. 
18077/GNK/H. 


JiB CRANE pillar type—500 k.g. capacity— 
. Max. Swing arm-—-35 Nos. ; 
‘ender forms with schedules and specifications 
which are returnable on Thursday, June 26, 1958, 
may be obtained from the above office (C.D.N 
Branch) on payment of a fee (which is not refundable) 
of ten shillings for each Tender. 

Applications for Tenders should clearly state the 
reference rumbers of the tenders required. 

E7228 








EDUCATIONAL 











TECHNOLOGICAL UNIVERSITY 
OF DELFT 


NETHERLANDS UNIVERSITIES 
FOUNDATION FOR 
INTERNATIONAL CO-OPERATION 


The second international Course in Hydraulic 
which begins in October, 1958 and lasts 

if months, will be beid at the Technological Univer- 
sity of Delft. The course is intended for selected 
eo from all over the world. Instruction will 

given in three branches of study : 

1. Tidal and coastal engineering 
harbours) ; 

2. Rivers and navigation works ; 

3. Reclamation. 

The course is designed to provide participants with 
a theoretical and practical background in one of 


these fields. 
hao will be in the English language. 
tus and further particulars may be 
| ben : Netherlands Universities Founda- 
ian “4 International Co-operation, 27 Molenstraat, 
The Hague, the Netherlands. E7267 & 


(including 





ey seer B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree eens. 
Approximately 95 per cent. successes. — 
Gant pectus free on request.—B.1.E.T. (Dept. ee q 
right's Lane, London, W.8. 721 & 


PREE! Brochure giving details of Courses in 
Mechanical and Production Engineering, Draughts- 
manship, &c., for the A.M.I.Mech.E., A.M.1.P.E., 
City and Guilds and other professional examinations. 
M.1. Institutes, Dept. E.30, London, 4. 
(Associated with H.M.V.) 








| SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A. BOAKE, ROBERTS & CO., ow a an 
INSTRUMENT ENGINEER, aged 2 D. Mini- 
mum qualification, H.N.C. in Mechanical or Elec- 
trical Engineering. Preferably, he should have served 
an Apprenticeship, and have had experience in process 
centro! and instrumentation in the chemical or 
petroleum industries. Salary is from £500 to £1200 
according to age and qualifications. Contributory 
pension scheme.—Please apply to the Staff Manager, 
100, Carpenters Road, London, E.15. E7232 a 


A MAINTENANCE ENGINEER is required by 
a leading commercial house established in West 
Africa. 

Applicants should not be more than 35 years of 

and will be required to supervise the maintenance 
ofa wide variety of tools including arc, gas and spot 
welding equipment, electrical alternators and 
ancillary gear, compressed air and hand tools. In 
addition, from time to time he will be required to 
fabricate simple jigs and fixtures. 

The job covers, therefore, a wide range of subjects 
and demands a man who has technical skill, an ability 
to improvise in emergencies, patience and the qualities 
of leadership which will enable him to train and 
supervise a smal] maintenance team. 

initial salary depends on qualifications and 
experence but will not be less than £1000 p.a. 
will depend on ability. 

In addition there are, family allowances ; free 
furnished accommodation is provided together with 
free first class to and from Africa and free 
medical attention in Africa. Tours of about 21 
months are each followed by substantial leave on 
full ary ging ‘Membership of Pension Fund. 





details ay ne tong and oe 
o. £7219, * The Enginece: 


a PROGRESSIVE ENGINEERING iihes: 

PANY in the Victoria area of jon requires a 

DRAUGHTSMAN for a responsible post in small 
wing-Office. This 


dra post offers good prospects and 
an attractive salary to a man with general engineering 
experience. Pive-day week and pension scheme ~ 
operation.—Please send details of experience 

the bg eg oe WELLMAN 
BIBRY LTD., ARTILLERY —— 


ARTILLERY ‘ROW, LONDON, S.W.1. E7150 


THE ENGINEER 


SITUATIONS VACANT 





Applications are invited from : 
(a) RS CAL ENGINEER DRAUGHTS- 


for or complet electrical installation and design 

work, including motor application. 

(b) DESIGNER & DETAIL DRAUGHTSMEN 
for general mechanical i preferably 
experienced in machine shop Know- 
ledge of platework, pressure vessels and heat 
qukangns vantageous. 


(c 


_ 


SENIOR REINFORCED CONCRETE DE- 
SIGNER DRAUGHTSMEN 

experienced in the design of foundations and 

structures. 


Top salaries. Newly-built semi-detached houses 
will be available shortly for ——— candidates. 
Allowances made until removal effected. Grant 
towards removal expenses. Pension and Life 
Assurance Schemes.—Apply, The Power-Gas Corpn. 
Ltd. (Inc. Ashmore, Benson Pease & Co.), ——- 
on-Tees. 7100 a 


ASSISTANT CIVIL ENGINEER, with experience 
in design of sewage purification works, required by 
London consultants. Age range to 30. Appointment 
is not a temporary one and carries good prospects. 
Please indicate technical education and nature of 
employment.—BOX No. E7257, “ The Engineer.” a 


ASSISTANT TO MANAGER OF POWER 

DEPT. of important Electrical Manufacturers. 
Applicants should preferably be Member of the 
1.E.E., possess a University Degree and have served 
an apprenticeship with an Engineering Firm. General 
experience of Heavy Electrical Plant and a sound 
commercial knowledge would also be an advantage. 
The position offers prospects to a young man under 
thirty.—Write, giving personal details, qualifications, 
experience, age and present remuneration and 
position, to BOX No. E5239, “The Engineer.” A 


ASSOCIATED BRITISH MACHINE 
TOOL MAKERS, LTD., require ASSISTANT 
MANAGER, Newcastle Branch. Good knowledge 
machine tools essential.—Write, stating age, experi- 
ence and salary required, to General Manager, 17, 
Grosvenor Gardens, London, S.W.1. E7229 a 


BRITISH PETROLEUM COMPANY, LTD., 
has a vacancy in T AFRICA for an OPERA- 
TIONS ENGINEER. Appiicants a; 26-35 should 
have at least H.N.C. in Mechanical Engineering or 
equivalent and must have served a Workshops 
Apprenticeship with subsequent experience of auto- 
motive/electrical and app es. Success- 
ful applicant will be responsible for the maintenance 
and operation of oil distribution facilities including 
pump/tank installations, bulk petroleum vehicles, &c. 
Attractive salary, kit allowance, good leave arrange- 
ments, free passages out and home, free medical 
attention. Pension Scheme.—Write, giving full 
details of qualifications and experience, oes 
F.550A, to BOX 3094, c/o 191, Gresham House, 
E.C.2. E7202 a 


CHISWICK PRODUCTS, LTD., manufacturers 
of Cherry Blossom, Mansion and other Polishes, 
invite applications from qualified DRAUGHTSMEN 
with a flair for machine design, to join the staff of 
their Development Department. The Development 
Department is largely concerned with machine modi- 
fications and the design of new equipment required 
in the production and packaging of polishes and the 
manufacture of tinplate and aluminium containers. 
The post is an attractive one and the work would be 
varied and interesting ; the successful applicant 
would be expected to do his own sketches, drawings, 
studies, etc., and to initiate work necessary in the 
development and production of prototype machines. 
— Applications should be addressed to the Chief 
Engineer, Chiswick Products, Ltd., Burlington Lane, 
Chiswick, W.4. E7248 a 


DESIGNER ENGINEER required to array 
Chief Designer. Candidates must have H.N.C. 
Mechanical Engineering, re design cae 
ence on Lifts or special pi pment, practical 
machine shop and proferably in sddition, fiom, fabrication 
and light structure experience. The position offers 
excellent prospects of advancement, and a good 
salary is envisaged for suitable applicant. Bonus and 
pension scheme in operation. Five-day week. 
Applications stating age, qualifications, experi- 
ence, present position and salary should be for- 
warded to: Marryat & Scott, Ltd., Wellington 
Works, Hounslow. E7234 a 


DRAUGHTSMAN wanted for permanent position 
for Centrifugal Pump and Plant Layout work. 
Skilled drawing experience essential. Pump A rs 
ence some advantage. Minimum standard H 

Pension scheme opera! ~~. APR , Secretary, LEE, 
HOWL & CO., Limited, TIPTON, Staffs. E7153 a 


ELECTRICAL ENGINEER required by N.C.B.’s 
Production Dept. in London. Applicants should 
have experience in design, manufacture and applica- 
tion of such light current engineering equipment as 
to enable them to advise on all problems associated 
with intrinsically safe telephone systems, signalling 
systems ; instruments, testing instruments, meters, 
electronics, &c., as used in the mining ‘industry, 
Appointment (superannuable) according to qualifica- 
tions and experience within inclusive range £1350— 
£1964.—-Write to staff Dept. (X1146), National Coal 
Board, Grosvenor Place, S.W.1, for application form 
which should be returned by 4th June, 1958. 

E7226 a 





ENGINEER 
COSTS AND WORK STUDY 
This responsible new post has been created 
and men aged 25/35, who have had previous 
experience in engineering costs, estimating and 
work study, are invited to apply.—Please tele- 
phone the Personnel Manager (Mr. J. M. Hole, 
Southall 2388) for an appointment, or write, 
stating age and ful! details of past career, to 
aker Oats, Limited (E.16), Bridge Road, 
Southall, Middx. E7268 a 


ENGINEER ASSISTANT ‘required for tea 
gardens in Northern India, single, age 20 to 24.— 

Apply Ogilvy Gillanders & Co., Ltd., 2a, Eastcheap, 
London, E.C.3. E7206 a 


SITUATIONS VACANT 


jm myer ENGINEER required for work on 

design and development of precision servo motors 
and Previous experience in 
this field desirable. Higher National Certificate or 
equivalent qualifications essential. Salary according 








May 23, 1958 
SITUATIONS VACANT 


LEADING INSURANCE COMPANY invites 
applications from Mechanical Engineers not over 35 
years of age for appointment as ENGINEER 
SURVEYOR in London and surrounding districts. 
Applicants should have served an apprenticeship and 








to age and experience, Opportunity for p tion 
where ability and initiative is shown. —Write giving 


full details to Naval Manager, Evershed and 
Vignoles, Ltd., Acton Lane Works, Chiswick, 
London, W.4. E1884 a 


ENGINEER 
THE DISTILLERS COMPANY, LIMITED 


The Distillers Company, Limited, have a 
vacancy for a Section Engineer at the Kenfig, 
Glamorgan, factory of the Chemical Division. 
Candidates should be aged not over 35, and 
should be an Associate of a recognised Institu- 
tion, or hold a B.O.T. Certificate, coupled with 
several years’ practical experience of engineering 
plant and equipment in a chemical works. 
Alternatively, experience as a qualified sea-going 

r would be appropriate. 

fre successful candidate will be one of several 
Section Engineers, each responsible to the 
Assistant Works Engineer for the heavy engineer- 
ing maintenance of a section of the factory, the 
main product of which is calcium carbide. His 
duties will cover the maintenance of solids hand- 
ling equipment, such as belt or pan conveyors, 
skip hoists, travelling cranes and grabs, and 
pneumatic dust-collecting plants, used in the 
processes carried out in the various sections of 
the factory ; the principal processes operated 
are crushing, grading and handling of limestone. 
coke and calcium carbide, lime burning, and 
manufacture, reconditioning and handling of 
metal drums. Thorough maintenance and the 
development of handling methods, which play a 
vital part in the operation of the factory, will be 
the main concerns of the Section Engineer. 
Salary according to qualifications and experience. 
Non-contributory pension scheme. 

Write : 
STAFF MANAGER, 

THE DISTILLERS COMPANY, LIMITED, 
21, gf JAMES’S Py aes. 
ONDON, S.W 
PP Ref. 37/58. TE. 


E7224 a 





ENGINEERING DRAUGHTSMAN, experi- 
enced in all aspects of services layout. Work in con- 
nection with the modernisation and replacement of 
services equipment in a large institution. Duties 
entail thorough knowledge of steam, hot water, air 
distribution and associated equipment. Salary will 
depend on experience and qualifications, but is 
expected to be in the range £750-£1000 p.a.—Appli- 
cations, giving details of training, experience and 
qualifications, to BOX No. 1741, c/o Charles Barker 
and Sons, Ltd., Gateway House, London, E.C.4. 
E7255 a 





FOREMAN FOR GEAR CUTTING SHOP 
required by 
W. H. ALLEN SONS & CO., LTD., 
ATLAS WORKS, PERSHORE, WORCS. 


manufacturers of light and medium-sized preci- 
sion gearboxes. Applicants should have a sound 
practical background of hobbing, shaping, gear 
grinding and shaving, together with the necessary 
qualifications and ability to carry out the cal- 
culations connected with these operations. 
Knowledge of gear checking on involute and 
helix testers to close tolerances is essential. 
Good superannuation scheme and conditions. 
Successful applicant would be assisted in the 
removal of household effects to district con- 
cerned, in which housing accommodation will 
be available. Apply (in confidence), stating 
experience, positions held and salary range, to 
the PERSONNEL MANAGER at the above 
address. 

E7187 a 





JOHN LAING AND SON, LIMITED, 
invite applications from 
ASSISTANT SITE ENGINEERS, with experi- 
ence of setting out and general site engineering 
duties on a variety of important contracts in the 
British Isles. A Civil Engineering Degree or the 

equivalent is desirable, but not essential. 

Those interested should write to : 
PERSONNEL MANAGER (Ref. A.S.E.1), 
JOHN LAING AND SON, LIMITED, 

LONDON, N.W 
E7133 a 


FOREMAN of outstanding ability required for 

expandin +i Sheet Metal Shop with long-term con- 

tracts and development projects for many industries. 
Practical experience of following essential :— 
Large and small stainless steel fabrications, includ- 





ing heavy ga’ and general sheet metal _work— 
pan ga and metallic arc 

- d setting-out—polishing—shop planning and rate 
xing. 


Strong and responsible disciplianarian. 

Prospects and salary will be commensurate with 

p bility di ded for this senior staff appoint- 
ment. 

Only those with proven ability in similar ition 
can be considered. ‘ wee 

Apply, with full details of Bg ay and 

experience, to eT et poe Geo. Adlam & 
Sons, Ltd., Parnall Fanpents, ——. - 

1861 a 








had sub experience with a genera] mechanical 
engineering company or companies, and should be 
Corporate Members of the Institution of Mechanical 
Engineers. Progressive salary scale commencing at 
£735, rising to £1060 over 22 years, plus expense and 
allowances. Non-contributory pension scheme and 
other staff schemes. Apply in own handwriting. — 
BOX No. E7264, “ The Engineer.” A 


MACHINE SHOP attached to Electric Lamp 
factory requires MANAGER. Must be capable of 
initiating and supervising the building of high-speed 
machinery.—Applicants should state previous experi- 
ence and Salary required.—BOX No. E1874, “ The 
Engineer.” A 


MECHANICAL ENGINEER required, to take 
charge of plant maintenance, staff and development 
programme in Manchester area. H.N.C. or equi- 
valent technical qualification desirable, but must be a 
good organiser, and workshop experience essential. 
Must have sound knowledge of boiler-house and 
refrigeration practice. Should also have experience 
in the use of copper, aluminium and stainless steel 
as employed in the food trades, and a working know- 
ledge of electrical installations. Salary according to 
qualifications and in range of £1200- £1500. —Apply, 
giving details, to BOX No. E1892, “ The Engineer.” a 


METHODS ENGINEER 


An engineering works within easy access of 
Warrington requires a keen and energetic 
Methods Engineer, who will be responsible to 
management for all Process Planning and Rate 
Fixing in the manufacturing sections. In addi- 
to well-equipped modern machine shops there 
are sheet metal and light structural sections 
feeding the fitting and assembly shops. ; 

The position calls for up-to-date experience 
on Rate Fixing and Time Study, ability to lead a 
team and enthusiasm to play a part in the 
expanding activities of a thriving concern. 

A salary will be paid which is adequate for the 
responsibility and sufficiently attractive to the 
right person. 

Full particulars of education, training and 
experience should be sent to BOX No. 714, 
R. Anderson (Advertising) Co., Ltd., 14, 
William IV Street, Strand, W.C.2. E7245 a 


REQUIRED.—To take charge of Inspection 
Department, in London District, technically qualified 
MECHANICAL ENGINEER with experience of 

welding pressure vessel, and sheet metal work. 
Experience of refrigeration an asset but not essential. 
State age, experience and salary required in con- 
fidence. —BOX No. E7109, ** The Engineer.” A 


RESEARCH ASSISTANT required to carry ost 
theoretical and a investigations concern- 
ing the fundamental design of components of diesel 
engines, gas turbines and machines. A good working 
knowledge of mathematics essential. Experience in 
the application of electronics to measurement of quan- 
tities such as load, stress, vibration and noise desir- 
able. Applicants should be interested in the subjects 
of vibration, strength of structures and noise and 
should possess a degree or equivalent membership 
of a recognised institution. Work of an interesting 
and varied nature, and posts pensionable.—Applica- 
tions, stating age, qualifications and experience to 
Manager, Industrial Relations Dept., Ruston and 
Hornsby, Limited, Lincoln. E7215 a 


RESIDENT ENGINEER AND ASSISTANTS 
required for large civil engineering contract on Tyne- 
side. Those with maritime experience are Preferred. 
Salary up to £2000 according to age, experience and 
qualifications.—Reply, giving full particulars and 
salary required to T. F. Burns & Partners, 25, 
Victoria Street, London, S.W.1. E1885 a 


SALES ENGINEER (INSIDE) for handling 
enquiries and orders for electric crane and marine 
equipment. Excellent working conditions. Good 
salary and Pension Scheme.—Write, stating experi- 
ence, age and education, to Fuller Electric, Ltd., 
Fulbourne Road, London, E.17. E7238 a 


SENIOR AND JUNIOR DRAUGHTSMEN 
required. Experience in mechanical handling plant 
an advantage. Good prospects.—British Industrial 
Sand, Ltd., High Street, Godstone, Surrey. E1852 a 


SENIOR SALES ENGINEER 
ell - constituted engineering company, 
involved mainly in the chemical and petroleum 
industry, wishes to fill a vacancy for a Senior 


gineer. 

The successful applicant would be required to 
take over and develop an existing area in the 
Northern half of England. 

Applicants should be 30-40 years, with 
qualifications and preferably some Secelee 
of mechanical or chemical engineering. 

This is a technical appointment which offers 
SS. for the right man, and only 
those with the necessary qualifications and the 
ae to make the most of them should 
apply. 

Previous representative experience would be 
= asset, but is not essential providing the 

licant has drive and personality. 

emuneration by salary and expenses, with 
company motor-car provided. Attractive pen- 
sion and Life ‘os coe schemes in 


operation, and assistance given if 
ey 

Please write ie contitagee, giving age, full 
details of lary required.— 
BOX No. E71 othe Engineer. A 


STEEL WORKS IN THE UNITED KINGDOM 
has a vacancy for an ex man to supervise 
the finishing and despatch of their products. This 
post is a progressive one and carries a salary com- 
mensurate with responsibility and experience. There 
is a generous pension scheme in operation. — Appl. 
cations, giving the fullest details of experience, should 
be sent in the first instance to BOX No. 5383, W. H. 
Smith and Son, 19-21, Corporation Street, Birming- 
ham, 2. E7225 a 
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BOOKS and PUBLICATIONS 





with the revised exam syllabuses 
in Fluid Mechanics. Pitman’s 
“Engineering Degree” Series. 
37s. 6d. net. 


of the various devices, how 
they work and how they differ 
from each other. 32s. 6d. net. 


o 
© FLUID PRESSURE HYDRAULICS AND FLUID 
@ MECHANISMS MECHANICS 
By H. G. Conway, M.A., By E. H. Lewrrt, 8.sc., PH.D., 
2 A.M.1.MECH.E., ETC. 2nd edition. erc., 10th Edition. The new 
Thenew and up-to-date edition edition of this ised stan- 
* of this book deals with the dard work, which covers the 
mechanism of fluid pressure syllabuses of the B.SC.(ENG.) 
e equipment and systems, i.e. and ahe professional exams in 
TECHNICAL hydraulic and pneumatic this subject, has been complete- 
& machinery. It deals mainly ly reset, rearranged and partly 
BOOKS e with the essential principle rewritten to bring it into line 
* 
® 


A MANUAL OF TIME AND 
MOTION STUDY 


CASTING IN STEEL 
The British Steel Founders’ 
Association. An essential book 


Control Gear, 


THE ENGINEER 


SITUATIONS VACANT 


SENIOR 
DRAUGHTSMAN 


required for City engineering office. Experi- 
enced in m power station plant and 
pipework layout, boilers, turbines and 
pumping schemes. H.N.C. or mechanical 
apprenticeship preferable. Good salary and 
prospects. 5-day week. Pension Fund. 
Free Luncheons. Holiday this year.—Write 
details age, qualifications and experience 
(1.A.M./96), Balfour, Beatty & Co., Ltd., 
66, Queen Street, E.C.4. E7212 a 


SENIOR DRAUGHTSMAN, over 35, required 
by Midland firm to handle all Mechanical d 
Electrical Details of Contracts for Pumps, Pipework, 
&c. Some supervision experience 


Superannuation scheme available. Mini- 








Parker St., Kingsway, 
London, WC2 


ders, 


for those who buy and design 
steel castings. It covers what 
steel castings are, how they are 
made, the basic principles of 
good design, etc. Steel foun- 
buyers, engineers, and 
students should all possess a 
copy. I8s. net. 


By J. W. HENDRY, F.R.ECON.S., 
F.C.LM., ETC. Sth Edition. A 
valuable contribution to the 
problem of how to raise the 
standard of efficiency in two 
directions: first, by giving an 
incentive to workers to do their 
best; and second, by avoidance 
of all preventable waste. 21s. 
net, 





Examples in Applied Mechanics 


An invaluable textbook originally prepared for the use of Naval 
Officers undergoing engineering courses. Each mechanical principle 
is explained and illustrated by worked examples; unworked exam- 
ples follow each section, the answers to which appear at the end of 
the book. This is the third edition and the first to appear for 


twenty years. 


17s. 6d. (post 1s. 1d.) 


Traffic Signal Settings 


Describes the results of investigations carried out by the Road Re- 
search Laboratory into fixed time traffic signals in an effort to reduce 


traffic delays to a minimum. Illustrated. 


2s. 6d. (post 4d.) 


from Government Bookshops 'M| (ec) or through any bookseller 








Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers, 


Its purpose is to pass on to its readers the knowledge gained by 
others in the course of their work. 





ANNUAL SUBSCRIPTION £1.16.0 


Single copies 3/- 


If you are concerned with the 
design, manufacture or applica- 
tion of any of the following, then 
ELECTRICAL ENERGY can ren- 
der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 


ELECTRICAL ENERGY 





28 ESSEX STREET, STRAND, LONDON, W.C.2. 


mum starting salary £900.—BOX No. E7154, “ The 
Engineer.”’ A 


THE BOWATER PAPER CORPORATION, 
LIMITED, Engineering Division, Northfleet, Kent, 
require the services of a fully qualified POWER 
ENGINEER, to take up administrative and technical 
duties in connection with large industrial power 
plants. The applicant should have a thorough prac- 
tical and theoretical knowledge of combustion and 
automatic control gear as applied to large high- 
pressure boilers. It is essential that the applicant 
has had extensive operational and maintenance expe- 
rience of large high-pressure boilers and turbo- 
generating plant and experience of industrial plants 
would be a decided advantage. The applicant should 
be a Graduate in Engineering, a Corporate Member 
of the Institution of Mechanical Engineers, or should 
have the Higher Nationa! Certificate in Engineering. 
-—Replies in the first instance, giving full details of 
technical and practical experience and salary required, 
should be addressed to The Chief Engineer, The 
Bowater Paper Corporation, Limited, Engineering 
Division, Northfleet, Kent. E1887 a 


THE REED PAPER GROUP 
has further vacancies for the post of 
TEST ENGINEER 


in the Steam Department of the Group Engin- 
eering Division. This post is in an expanding 
department with much interesting development 
work. Candidates must be thoroughly experi- 
enced in carrying out heat and power surveys, 
setting up and conducting tests on boilers, 
turbines and steam plant, and be able to prepare 
reports and complete heat balances from test 
data. Age range 25/40 and Higher National 
Certificate are required. These permanent 
posts carry a good salary in a Company where 
conditions of service are excellent and include 
non-contributory pension and house purchase 
schemes. 

Full details of age, qualifications and experi- 
ence should be sent to the Personnel Officer, 
Group Personnel Division, Albert E. Reed & 
Co., Ltd., Larkfield, nr. Maidstone, Kent, 
quoting Ref. TE/25. E7218 a 





WANTED, IN WESTMINSTER, a man accus- 
tomed to compiling, laying out, and progressing 
engineering catalogues from copy and subject matter 
provided, and checking the proofs. Design and 
drawing ability not essential, but must be good, neat 
typographer and used to advertisement mark-ups. 
No smoking in the office ; 5-day week.—BOX No. 
E7129, “‘ The Engineer.” A 





WORKS ENGINEER 


Required, to organise and take control of main- 
tenance at Jarge quarries and works in the Durham 
area. Sound engineering knowledge essential, 
with experience in heavy plant machinery 
Superannuation scheme in force. 
Reply, stating age, particulars and salary 
required, to : 
Steetley Dolomite (Quarries), Ltd., 
COXHOE, Ferryhill, 
Co. Durham. EI891 a 


WORKS MANAGER required by well-established 
and progressive company manufacturing office, 
works and specialised sheet metal equipment. Appli- 
cants, age 35/45, qualified engineers possessing know- 
ledge up-to-date methods, time study, work minutes, 
budgetary control, development, &c., should write, 
giving full details of career to date. Permanent pen- 
sionable post.—BOX No. E1888, “‘ The Engineer.” a 


123 
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THE SUPERHEATER COMPANY, LTD., 
53, Haymarkei, S.W.1, wire SENIOR 
DRAUGHTSMEN and CHECKERS for their 
London Office. Experience in Steam Boiler 
Plant preferred, but not essential. Permaneni 
and pensionable positions affording good pros- 
pects for suitable men.—Applications are invited 
to the Secretary giving full details of qualifi 
cations and experience. E7208 a 


WORKSHOPS MANAGER required by the 
National Coal Board for their Area Central Work- 
shops located at Prestwick, which employs 100-120 
men. Salary within the range £1050-£1600 per 
annum, according to qualifications and experience 
The workshops | with mining machinery recon- 
ditioning, plating and structural work, heat treat- 
ment, locomotive overhaul, electrical and trailing 
cable repairs and allied matters. An apprentice 
training centre is also incorporated. Applicants 
should have a general engineering background, have 
held a senior executive position in works of this or a 
similar type, and be able to produce evidence of a 
successful application of modern production, plan- 
ning and industrial managerial organisational 
methods in all their aspects, together with the 
qualities of leadership. Minimum qualification 
H.N.C. in Mechanical or Electrical Engineering. 
Membership of an appropriate recognised profes- 
sional institute an advantage.—Applications, stating 
age, education, qualifications, experience and present 
post, to the Divisional Chief Staff Officer, National 
Coal Board, 3, Eglinton Crescent, 8 12. 
ST249 A 





LIBYAN DEVELOPMENT AGENCY 


POWER STATION 
SUPERINTENDENT 
BENGHAZI 


Superintendent engineer required 
for 6 MW Power Station. Previous 
experience in a diesel engine station 
essential. Salary £1,500 per annum. 
Three-year contract offered. Flat 
and furniture available at 6 per 
cent of salary. Income tax approxi- 
mately 8 per cent. Please supply 
full details of education, training, 
qualifications and experience to— 
Messrs. Mackness & Shipley, Par- 
liament Mansions, Abbey Orchard 
Street, London, S.W.1. 


E7207 a 








DESIGN 
DRAUGHTSMAN 


Mars, Ltd., confectionery manufacturers, 
wish to appoint a Design Draughtsman to 
join a team working on various engineering 
projects in a highly mechanised mass pro- 
duction factory. he successful candidate 
will work on designs incorporating intricate 
mechanical machinery, processing and pack- 
aging machinery, plant layouts and conveyor 
systems, and any experience in these fields 
will be an vpmey pe Candidates should 
be between 26 and 38 vears of age, possess a 
Higher National Certificate in Mechanical 
oe (or equivalent qualifications), 
and have progressive ideas and an energetic 
approach to the ry they meet. This 
appointment will have a salary within the 
range of £1100 to £1500 p.a. Candidates 
may be appointed above the lower limit of 
this range in special circumstances. There 
are generous non-contributory pension, life 
assurance and sickness ts.— Please 
write in confidence, giving a detailed account 
of age, experience and qualifications, to the 
Personnel Officer, Mars, Ltd., Dundee Road, 
Slough, Bucks. E1889 a 











PLOWRIGHT 
Brothers Limited 


major industries. 


to date. 





STRUCTURAL ENGINEER to prepare designs for 
all types of steel structures associated with the Com- 
pany’s activities in Mechanical Handling for all the 


The work would be varied and interesting and oppor- 
tunities exist for an Engineer with initiative. 
dates should be Associate Member of the Institution of 
Structural Engineers and the post offered is permanent 
in a rapidly expanding Company. Excellent Pension 
and Life Assurance Scheme 

Applications to be addressed to the Projects 
Engineer, stating age, qualifications and experience 


Chesterfield 


Candi- 


E7250 a 
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PROJECT ENGINEER 


REQUIRED by the ENGINE DIVISION 
of 


BLACKBURN AND GENERAI 
AIRCRAFT LTD. 


BROUGH—EAST YORKSHIRE 
PROJECT ENGINEER 

The work involved with the post offered is 
of a varied and interesting nature and 
primarily covers the industria! application 
of small Gas Turbine Engines. 

The is for a Senior Engineer prefer- 
ably with experience of industrial projects. 

Minimum qualification, Higher National 
Certificate. 


Good working conditions are offered with 
Pension Scheme. Assi ¢ with housi 





MACHINE TEST ENGINEER 


Applications are invited for an appoint- 
ment as MACHINE TEST ENGINEER 
with British Oxygen Engineering, Ltd., who 
are ged on the facture and instaila- 
tion of Air Separation and Chemical Plant. 


Applicants should be qualified to H.N.C. 
standard or equivalent and have experience 
in the operation and testing of Rotary and 
Reciprocating Pumps, high pressure Com- 
pressors and Turbines. The appointment 
will be based at Edmonton and will entail 
periods of service on the Company's various 
construction sites. 





Excellent salary and conditions of service 
are offered and assistance with HOUSING 
may be given. Applications, with full details 
of qualifications and experience, should 


ment and Design through the respective 
Chief Engineers, the ensuring of effective 
channels of liaison between the Sales 
Department and Technical Department and 
the control of quality and standardisation. 


Applicants should hold a good Degree and 


TECHNICAL MANAGER SENIOR DRAUGHTSMEN, 
Applications are invited for the appointment 


ean DESIGN ENGINEERS 


ing company, engaged in the manufacture of and 
precision equipment and machine tools. 
DESIGN DRAUGHTSMEN 


At our Corby Works, one of the largest 
integrated Iron, Steel and Steel Tube Works 
in Europe, we have vacancies for MECH- 
ANICAL, ELECTRICAL, CIVIL and 
STRUCTURAL DRAUGHTSMEN. 


The appointment will entail responsibility 
for the organisation and control of Develop- 


The vacancies exist in the New Develop- 
ment Drawing-Offices and the Works 


can be arr . All applications will be 
~ AF. 9 A treated in the strictest 


made to :— 
confidence. 2 
Apply giving full particulars to : Employment Officer, 
Dest mag» sete BRITISH OXYGEN ENGINEERING 
gine Division, LIMITED, 
eS . ee. tt. Angel Road, Edmonton, Lonaon, N.18. 
E7201 a E7236 A 








have had experience in a senior management 





post controlling all aspects of development 
and design. 


Applications, giving full details of age, 


qualifications, experience and present salary, 
to BOX No. E7261, “ The Engineer.”’ A 








PLOWRIGHT 


Brothers Limited Chesterfield 


PROJECTS ENGINEER to work on Mechanical 
Handling Projects for all the major industries. 


Candidates should possess good design knowledge 
and have sound experience in large projects. Ability to 
take off quantities and prepare specifications required. 
The position provides opportunities for a man of 
initiative with a rapidly expanding Company. Excel- 
lent Pension and Life Assurance Scheme. 

Applications to be addressed to the Chief Projects 
Engineer, stating age, qualifications and experience 
to date. E7251 A 


KUWAIT OIL COMPANY LTD. 


require 


INSTRUMENT 
ENGINEERS 


for service in KUWAIT 


Applicants must hold Higher National 
Certificate in electrical engineering and 
must have completed 5 years’ post 
apprenticeship experience with a firm of 
Instrument Manufacturers including 
supervision of overhaul and calibration 
of electrical, electronic, mechanical, 
pneumatic and hydraulic measuring and 
control instruments used in the 
Petroleum Industry, and in Power Plant 
up to 33kV. Knowledge of electrical 
medical equipment an advantage. Local 
salary according to qualifications and 
experience but not less than £1,725 per 
annum. Pension Scheme ; Kit allow- 
ance. Write for application form 
giving brief details and quoting K.2438 
Pt tg Z/72, c/o 191, Gresham House, 


E7200 a 








Drawing-Offices. The work is interesting 
and offers scope and opportunity to talented 
young men. 


Applicants with Higher National Certifi- 
cate and experience in either the Iron and 
Steel industry or heavy engineering are pre- 
ferred, but men with Ordinary level and 
relevant experience, or even unqualified men 
whose experience is outstanding, would be 
considered. 


In addition to these vacancies, there are 
openings in other Drawing-Offices elsewhere 
in the Company. 


Five-day week. Good welfare, canteen 
and recreation facilities. Superannuation 
and life assurance scheme. Staff hostel for 
single men. Favourable local housing 
conditions. 


GOOD SALARIES BASED ON EXPE- 
RIENCE AND QUALIFICATIONS. 


Applications will be treated as confidential 
and should be made, giving details of age, 
qualifications, experience, and salary re- 
quired, to : 


Manager/Personnel, 
STEWARTS AND LLOYDS, LIMITED, 
CORBY, Northants. 


Ella 








NUCLEAR POWER STATION CONSTRUCTION 


DEPUTY RESIDENT 
ENGINEER 


A Deputy Resident Engineer is required by one of the industrial consortia 
engaged on the construction of a nuclear power station in the U.K. for the 
Central Electricity Generating Board. 


Applicants should have had sound and progressive experience in the adminis- 
tration, co-ordination and supervision of large-scale operations involving a 
number of major contractors, each with their own construction organisations 
and responsibilities. The position requires a man possessing the necessary 
personal qualities to establish authority in these circumstances 


Preference will be given to candidates who hold an Honours Degree in Elec- 
trical er Mechanical Engineering, or are corporate members of one or more of 
the major professional Institutions. 


Experience in the design and construction of conventional generating stations 
is desirable, though experience in the erection of large chemical, oi! refinery or 
similar large industrial plants may also be acceptable. 


The candidate selected should be prepared to work on nuclear power station 
sites in this country or abroad. 


Please write, stating age, qualifications and experience, to BOX E4016, LPE, 
Romano House, 399/401, Strand, London, W.C.2. 


E7217 a 


THE HARLAND ENGINEERING COMPANY LIMITED 
B.E.P. WORKS, ALLOA, SCOTLAND, 


has a vacancy for a 
SENIOR METHODS PLANNING ENGINEER 


An experienced man is required, with thorough knowledge of 
modern heavy/medium machine shop practice. Experience in 
fabrication assembly and jig/Tool design advantageous. Salary 














range £950-£1100 p.a., according to age and qualifications. Post 
is permanent and pensionable, and house can be offered if required. 
Applicants, who should preferably be qualified to H.N.C. 
Standard, are asked to write in confidence, stating full personal 
details, to the Works Manager, B.E.P. Works. E7027 A 




















DUNLOP RUBBER COMPANY 
AIRCRAFT TYRE DIVISION 


Offer appointments for Tyre Design and Development work in this very active 
branch of the tyre industry. The work is interesting and varied, and there are 
good prospects of advancement within the organisation. Applicants should be 
aged about 25-35 and have O.N.C., H.N.C., or a degree in 


MECHANICAL ENGINEERING 


Some industrial experience is preferred but is not essential. 


Selected applicants will be employed in the Aircraft Tyre Division, Fort Dunlop, Birmingham, 
where working conditions and recreational facilities are excellent. A Staff Pension Scheme is 
in operation. 











Suitably qualified engineers are invited to write in confidence, giving brief details of experience so 
far and commencing salary expected, to the : 





PERSONNEL MANAGER (AT), Fort Dunlop, Erdington, Birmingham, 24. 











May 23, 1958 
SITUATIONS VACANT 





SMITHS OF ENGLAND 


(Motor Accessories Division) 


SENIOR 
DRAUGHTSMEN 


urgently required for work in our London 
Production Drawing Office. Interested men 
should have experience of Instruments or 
small mechanisms and be qualified to at 
least O.N.C. standard. Knowledge of Press 
Work an advantage. Attractive salaries are 
offered to suitable applicants. Write, in 
confidence, with full details of age, experi- 
ence and qualifications to : 


The Staff Manager, 


S. Smith & Sons (England), Ltd., 
Cricklewood Works, London, N.W.2 


Quoting Reference : SM/112. 
E7195 a 








have been retained 


MSL to advise on the 

appointment of a 
CHEMICAL 
ENGINEER 


to join a small team to develop new 
processes and new products. 


It is being formed by a company with 
wide interests in the chemical process 
industry, both in the U.K. and abroad, 
and will be located near one of their 
works in Lancashire. 


The resources are available and the new 
team will provide the ideas for future 
development in the company. This is 
an opportunity for a chemical engineer 
to make a _ real and_ individual 
contribution. 


He must have a degree or professional 
qualification in chemical engineering, 
and should have had production 
experience. An understanding of the 
commercial application of his work is 
essential 


Age 30-40 but preferably about 35. 
Starting salary not less than £2,500 with 
the usual benefits. 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
personal discussion Please send brief 
details in confidence, quoting reference 
G.1031, to H. J. M. Campbell. 


MANAGEMENT SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 














| SITUATIONS WANTED | 


A.M.I.MECHANICAL ENGINEER, 35, Public 
School. Experience diesels and allied. light engin- 
eering production, technical sales and consulting, 
seeks post where honest hard work iis encouraged.— 
BOX No. E1886, “ The Engineer.” B 
ERECTION FOREMAN, seventeen years’ experi- 
ence in all types of erection structural steelwork, 
mechanical handling plant, &c., fair but strong dis- 
ciplinarian, sound knowledge erection plant. _— 
travel. —BOX No. E1894, “‘ The Engineer.” 


MECHANICAL ENGINEER (32), B.Sc. eas. 
A.M.1.Mech.E., full apprenticeship. Erperienced 
British and American practice in design, develop- 
ment, application and commercial aspects of aircraft 
gas turbine control systems and accessories. Wide 
contacts U.S. engine industry. Seeks Responsible 
position similar field in U.K., where available for 
discussions early July. —BOX No. E1890, “ = 


Engineer.” 











| BUSINESSES and PREMISES 





_E. OF LONDON. Newly equipped Steel Fabri- 
pov Works for sale. Factory Single Storey 5,300 


. ft., offices, &c. Price includes freehold and equip- 
pevry —Apply Leopold Farmer & Sons, eer 


Agents,,46, Gresham Street, E.C.2. 


THE 
BUSINESSES and PREMISES 





CHAMBERLAIN & WILLOWS, 
23, Moorgate, London, E.C.2. 
FOR WEST END OFFICES 
WESTMINSTER.—Light Ground Floor in 
apenas new corner building. Area 4700 sq. ft. 
| years. Rent £7050 per annum —. 
VICTORIA. —Excellent Ground Floor 
prominent position ; 3500 sq. ft. Rent £2250 
per annum exclusive. Lease for sale. 
E7260 1 








MISCELLANEOUS 











TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone Hop 2239.—Time Recorder Supply and Main- 
tenance , Led., 157-159, Borough High Street, 
London, S.E.1. E698 1 





NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY 
St. John Street, London, E.C.1. 


ELECTRONIC COMPUTING 


The Mathematics Department of 
the College is equipped with a 
Ferranti Pegasus Digital Computer 
and an Elliott G-Pac Analogue 
Computer. 


These machines are available for 
technical and commercial calcula- 
tions at agreed rates. The staff of 
the Department will be glad to co- 
operate. 


Enquiries should be addressed to 
the Head of the Mathematics 
Department at the College. 


E7223 1 














SUB-CONTRACTING 








CASTINGS.—We can save your porous castings 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved 
—Recupero, Ltd., 66, South *Harrow Viaducu. 
Harrow, Middlesex ("Phone, Byron 1178). ES75 mw 


KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
masters. Up to 5ft. by 8ft. max. size. We are die 
copiers to the trade—ARMYTAGE BROS. 
(KNOTTINGLEY), Ltd., The Foundry, Knotting- 
ley, Yorkshire (Tel.: Knottingley 2743/4). E948 mw 


LIGHT TO MEDIUM—Heavy Machining Capa- 
city available for Vertical Borin; ~~ Mill. Capacity of 
Table—7ft. diameter. Max. Height under Tool 
Holder—70in.—BOX No. E1883, “ The Engineer.’ 

MW 
PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite enquiries for General 
Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs and 
specifications. E751 mw 


PRECISION ENGINEERS.—Personal service for 
prototypes, small quantity machined parts and —_ 
ments. Design and development undertaken. A.1.D. 
Approved.—Bowyer, Smyth and Partners, “tia. 
Vineyard Walk, Clerkenwell, E.C.1. (Phone, TER 
minus 5113/4). F6 


10-15,000 SQUARE FEET AVAILABLE IN 
LONDON about June, July or August, owing to 
acquisition of factory. Capacity available for Fabri- 


Mw 


cation, Machining, Assembling, ba OF ium 
Heavy Equipment.—K.M.C., 134, Lots Road, 
S.W.10, E1893 mw 


SHEET METAL 
fe) 44 


SPECIALISTS IN 
FABRICATED MACHINERY 


GENERAL SHEET 
METAL WORKERS 


Brake Press Capacity 
8ft. x fin. 









SHEET METAL SHAPES LTD 
2 BELSHAM ST. LOND: E.9 


AM H 





ENGINEER 


FOR HIRE 


LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Beilman’s, 21, Hobar’ House, Grosvenor Place, 
S.W.1 (‘Tho ve, SLOane 5259). Eli2« 
HIRE A.£1500 CAMERA FOR ONLY 65. All 
other types of p available.— 
B. Bennett and Sons, Ltd., 25/27, Oxford Street, 
London, W.1 (Telephone, GERrard 9953). Cata- 
logue on request. E128 « 











MACHINERY Etc. WANTED | 


SECOND-HAND HORIZONTAL BORING 
MACHINE, with traversing spindle and facing head, 
spindle diameter 24in., motorised a cycles 
supply.—BOX No. E7265, “ The Enginee: F 








URGENTLY REQUIRED 
Complete WARD LEONARD Set between 500 and 
1000 h.p., incoming voltage 11kV or 415 volts 3-phase 
50 cycles. Driving motor speed variable 0 to 200 
r.p.m. Full details—BOX No. E7198, “ The 
F 





wAaNTeD, Machines of all Types. 

Norman E. 2 Potts (B’ham), Ltd., 130, Moseley Road, 

Birmingham, 12. VIC. 1278, 1279, 1270, 0856. 
El F 





WANTED! 
Modern WEBSTER & BENNETT Vertical Boring 
Mill, table 4/Sft. diameter. Urgently required.— 
Full details. —-BOX No. E7199, “‘ The Engineer.” F 





WANTED, ANGLE CROPPING MACHINE, 
capacity 4in. by 4in. by gin. angles. 

TODD BROS. (St. Helens" & Widnes), Ltd., 
ST. HELENS. E7227 F 











BLISS No. 5 Geared Stiles Press. Pressure exerted 
aaa 35 tons. Stroke 2in. Bed 26}in 
20in. Hole in bed 13jin. by Ilin. Weight 

S proximately 72 cwt. 

BES 'O No. 30. Double Sided Geared Power Press. 
Arranged for vee rope motor drive. 400/440/3/50. 
Pressure exerted approximately 75 tons. Stroke 
4in. Size of bed 28in. by 274in. Hole in bed 
18in. by 18in. Weight approximately 50 cwt. 

ZEH & HAHNEMANN Open Fronted Upright 
Friction Screw Press. Mounted on cast iron legs. 
Pressure exerted approximately 9 tons. Maximum 
stroke 4in. Centre to back 4jin. Size of bed 
13}in. by 7in. Hole in bed 3in diameter. 

TAYLOR & CHALLEN Type B1. Open Fronted 
Upright Power Press. Mounted on cast iron legs. 
Arranged motor drive for 400/440/3/50. Pressure 
— 2 tons. Stroke lin. Size of bed 144 in. 

by 104in. Hole in bed Sin. diameter. 

BLISS No. 8. Dial Feed Upright Bench Power Press. 
Mounted on cast iron with heavy wooden 
table top. Pressure exerted approximately 2 tons. 
Stroke lin. Dia. feed plate 10in. diameter with 18 
holes 7in. diameter at 1 4in. centres. Size of 
bed 9in. by 53in. Hole in bed 2jin. diameter. 

MILNE Geared Double Sided, Double Action 
Toggle Drawing Press. Mounted on cast iron legs 
Punch stroke 7in. Blankholder stroke Sin. Be- 
tween uprights 20}in. Size of bed 194in. by 164in. 
Hole in bed 8#in. diameter. Weight approxi- 
mately 60 cwt. 

re of the above are available. 

HINE TOOLS, NEW AND USED, 
oF Every Description. Attractive Prices. 


F, J. EDWARDS, LTD., 
eis 7 EUSTON ee 
ONDON, N.W 
iestaen : Pm om 468i - 3771. 
LANSDOWNE HOUSE 4l, —" STREET 


BIRMINGHAM 
Telephone : Central 7606-8. E207 G 





ABELSON offer the following equipment for 
immediate delivery : 
Smith 5-ton capacity Rail-mounted Steam Loco. 


Crane. New 1951. 

Fully —— Fowler 150 H.P. 040 
Diesel Locomoti é 

First-class Barclay ‘04-0 84 H.P. Diesel Loco- 
motive. 

First-class Ruston 0-4-0, 48 H.LP., 


Shunting Loco. 
ay* mk above machines suitable for 4ft. 84in 


Diesel 


we further details contact : 
ABELSON AND 1 Se. arty aaa LTD 
co AD 


SHELDON, BIRMINGHAM, 26. 
Tel.: SHEIdon 2424, 
E7005 o 





600 H.P. totally enclosed Reduction Gear, by 





Turbine Gears ; ratio 730/38-7 r.p.m., helical gear- 
ing. New 1942. 
PF. L & CO., 
235a, CATHEDRAL ROAD, 

Tel.: 26100. E7162 G 
Two omaeny NEW 350/400kVA. Condensing 
Geared Steam Turbo Sets, 150/200 Ib. pressure, 
stainless blading, self-contained condensers, 400 
volts, 3 phase, cycles, and control equipment. 
Stand-by sets never pa commission.—BOX No. 
E7253, “ The Engineer a 


125 
FOR SALE 


FRED WATKINS (BOILERS), LTD. 

STEAM BOILERS.—Cochran Vertical (New), 
Sf. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100) 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic, 4ft. to lift. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w P.; 
300 reconditioned Vertical Crosstube, all sizes 

AIR SS aes ee 365 cu. ft.; 
Broomwade 300, 200 and 130 cu. ft.; all motorised; 





Reavell pat! Blowers. , 2000 c.f.m., 3-2 p.s.i. 
200 KP agente VERS, stocked up to 9ft. dia., 
to 


ELECTRIC PMOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lo mounted, 
30ft.-70ft. extendable jib; 4-ton Coles Diesel-Elec- 
tric ; 3-ton Jones Super 40 (3) ; Neals 2-ton Diesel, 
20ft. jibs (2); Derrick, $-ton Butters Electric 
travelling type, 90ft. jib; 5-ton Wilson Eleciric, 
70ft. jib; 3-ton Rushworth Electric, 65ft. jib ; 
Steam Loco, 18-ton Brownhoist, S50ft. jib ; 10-ton 
Coles, 40ft. jib ; 8-ton Wilson, 35ft. jib ; $-ton 
Smith, SOft. jib; 5-ton Coes Sheldon, SOtt. 
jib; S-ton Grafton, 38ft. E.0.T. Goliath, 
40ft. span, 60-ton Clyde, val Babcock, 10-ton 
Morris ; 5-ton Henderson, 24ft. 74in. span, 1946 ; 
5-ton King, 29ft. 3in. span ; 2-ton Morris, 18ft. 
span, 2-ton Smith, 34ft. span. 

RAILWAY MATERIAL.—150 h.p. Stephenson 
Diese! Loco., fluid flywheel drive ; Ruston 80/88 
h.p. Diesel Loco., electric start, flameproof ; 
Peckett I4in. by 22in. and 7in. by 12in. Steam 
Locos.; 3 mien 20 Ib. Track, 24in. gauge bogies, 
turnouts, locos,, &c. 

STEEL L PIPING. “50 .000ft., Zin. Galvanised, new ; 
60,000ft., 3in. black new ; , Sin. seamless : 
1000ft., ‘in. seamless ; Hage ‘]4in. seamless ; 
400ft., 18in. riveted ; tin. o.d. welded 
flanged ; 3800ft., 2ilin. pan iy jan S00ft., 
24in. eet 1450ft., 27in. o.d. wel hanged } 
216ft., riveted ; 316f . rive’ 

CAST inon PIPES. Gy stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional —— Ministry Lot New 
Stainless Acid Cocks and Valves, over , imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 

and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectan, 
lar up to 12,000 gallons, for oil and petrol, 
sectional steel and cast iron by to 

MACHINE TOO riven Plate Bending Rolls, 
14ft. a3 tin.; Robertson Straightening Rolls, 
8ft. Gin. oe aes eee : 'y Bending Rolls, 7ft. by 4in.; 
Tan ton H analie py tw my Sa 
ing Press, 15ft. by 3ft. = ND Miller, 
6lin. by 15in. table ; i bunch ond Mponee. iin. 
capacity ; nine new * pao and | cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 
"Phone : Coleford 2271/2. E366 Go 


LO 


IN STOCK 
KNEELESS TABLE TYPE 
VERTICAL MILLERS 


CVM25 KENDALL AND GENT, separate motor 
drive for spindle, table and rise and fail of spindle 
head, with circular table, table dia. 30in., capacity 
Win. by 36in. by 32in., 18 spindle speeds from 
15-320 r.p.m. 

47V HERBERT, multi-motor drive, table 72in. by 
17in., capacity 48in. by 16in., max. distance table 
top to spindle nose 23in., 16 spindle speeds from 
21-750 r.p.m. 

28in. CINCINNATI Hydrotel, fixed height bed, 
single power control lever, stepless feed regulation, 
rapid power traverse, multi-motor drive, table 
working surface 28in. by 83in., capacity 60in. by 
30in. by 14in., vertical travel of spindle head gap 
38in., 16 spindle speeds from 52-1300 r.p.m 

We also have a good stock of Table Type Milling 
Machines, Plain Horizontal, Universal and 
Vertical, by Cincinnati, Arc » Brown and 
Sharpe, "Parkson, etc., available. 

Inspection invited. 
IT’S CHEAPER TO BUY NOW. 
Full details on request to : 


SOAG MACHINE TOOLS, LTD., 


JUXON STREET, jar od S.E.11. 
"Phone : RELiance 7 
"Grams : Sotushen, faa S. E.11. 





E210 a 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
yy mens Accumulators, Vaives, Fittings, New 
and Second-hand. Complete instaliat ae 
All kinds of me Equipment in 
THOMPSON AND SON ( iLL WALL). LTD., 
Cuba Street. Millwall, London, 
East 1844/5. 
£629 o 





NEW MITCHELL LATHES 
FOR IMMEDIATE DELIVERY 
144in. centre by 16ft. bed, admit 9ft. 9in. between 
centres, hollow spindle 44in. dia., swing 52in. dia. 
by 1Tin. bry in gap. NEW !64in. CENTRE 
DITTO, 24ft. bed, to admit 17ft. Sin. between 
centres, “4hin. “hollow spindle, swing in gap 61in. 

by 184in. wide. 


F. J. EDWARDS, LTD., 


359-361, EUSTON ROAD, he ai NWI. 
EUSton 4681 and 377 


E7047 o 


DOUBLE ACTING ow 
TICAL PLUNGER PUMP, buckets about in 








241N, VERTICAL SPINDLE prs dle tay 

AF by aan 4 60,000 gp.h. against S0ft 

THOMAS” ECHELL S SONS LnerED, 
BOLTON. E1868 


by 6in. stroke. 10.506 h. a t 

4h.p. Brook motor 3/56/400 voke ent 
MAS MITCHELL SONS LIMITED, 

N. E1870 o 


Classified Advts. continued on page 126 
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MERCER 











THE 






A 
HARD NUT 
TO CRACK? 






REMEMBER... 
WAROS might have it! 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 








THOMAS MERCER LTD. 


1958 


ENGLAND 


$$313 


ST. ALBANS 


Tel ST ALBANS 








SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Manufactured by 


JOHN TONKS :;:: 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD. 3 


TONKS SHEFFIELD,.5 


&CO 


elephone 
SHEFFIELD 24679 


ENGINEER 


FOR SALE 
LOCOMOTIVES FOR SALE 
14x22 040 BARCLAY 
A selection in stock. 
17x24 ) BAGNALI 
A selection in stock 
18 « 26 060 BAGNALI 


Insurance reports available 
R. S. HAYES, LTD., 


BRIDGEND, GLAMORGAN 
1/2/3 


"PHONE: 131 E986 G 





FOR SALE 


1 cu. yd. Chaseside Loadmaster “ 500” diesel-driven 
Loading Shovel. 

Fordson Major diesel Tractor, complete with Horn- 
draulic equipment. 

# cu. yd. Rapier 410 diesel-driven Excavator, with 
4-purpose or dragline equipment. 

# cu. yd. Rapier 423 diesel-driven Excavator, with 
shovel or dragline equipment. 

1 cu. yd. Rapier 440 diesel-driven Excavator, with 
shovel or dragline equipment. 

6-ton Rapier Standard pet./elec. Mobile Crane, on 
solid rubber tyres. 

6-ton Rapier Super pet./elec. Mobile Crane, on solid 
rubber tyres. 

S-ton Smith Steam Loco. Crane, 4ft. 84in. gauge. 
35ft. jib. New 1949, 

5-ton Morris Versatile diesel/elec. Mobile Crane, on 
solid rubber tyres. 


WILLIAM G. SEARCH, LIMITED. 
WHITEHALL ROAD, LEEDS, 12 
Tel.: 639081 (10 lines) 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 2634-56 
E7132 G 





HORIZONTAL TREBLE RAM PUMP by 

Pearns, rams about Sin. diameter by 8in. stroke about 

6,000 g.p.h. to 600 p.s.i. pressure. 

THOMAS MITCHELL & SONS LIMITED, 
BOLTON. E1869 G 





IsFT. BY LIN. RHODES PRESS BRAKE for 
sale ; 150 tons capacity (or 10ft. by 3/16in.), motor- 
ised 400/3/50, friction clutch, motor adjustment to 
ram, 90 deg. forming tool, 10ft. 2in. long, and bottom 
die with Ijin. and I4in. openings, bed and top beam 
solid steel, 18ft. lin. long, between uprights 10ft. 2in., 
stroke Sin., die space 12in. Weight about 20 tons 

F. J. Edwards, Limited, 359, Euston Road, London 
N.W.1, or 41, Water Street, Birmingham, 3. E7258 G 


FOR SALE.—One Tavannes bar automatic copy 
turning lathe, capacity lin. diameter by 22in. High 
speed production. Uses tungsten carbide tools. 
Dry turning. Ideal for long shafts or spindles 
Machine is almost unused and can be seen Man- 
chester area.— Write for further details to BOX No. 
E1867, “ The Engineer.” G 
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RECONDITIONED 
and GUARANTEED 


JONES CRANES 


KL.15 Capacity 15 cwts 
KL.22 7 2 tons 
KL.40 ‘ 3 tons 
KL.44 - 4 tons 


After-sales service with all Jones Cranes 
supplied by:— 
GEORGE COHEN 
Sons and Company Limited 


WOOD LANE, LONDON, W.!2 
Telephone: SHEPHERDS BUSH 2070 











CEM 


“BENTLEY” Plate Bending 
Rolls ; 6ft. by 4in. and 8ft. by 4in. 
M.S.; open end frame ; self-sup- 
porting top roll ; finger-tip control ; 
full electrical equipment ; alterna- 
tive capacities available. 

“PEARSON” Electro-Hydraulic 


Guillotine, 8ft. by 4in. For early 
delivery. 
‘“*“SEDGWICK’”’ Universal 


swing-beam Bender and Folder, 6ft 
by ¢in. 

Fully detailed Stock Lists avail- 
able. 


CHARLES E. MATTHEWS (Machine Tools) 
LIMITED 
34, Gladstone Road, Croydon, Surrey. 


Tel. No.: Thornton Heath 1783, 
Telegrams : ‘* Matolco,’’ Croydon. 
£994 G 


























HYDRAULIC 
LEATHERS 
AND PACKINGS 











are manufactured for all types of 





sures. 


HENRY BEAKBANE (FORT 


HEAD OFFICE AND 


THE TANNERY - STOURPORT ON SEVERN - WORCS 


Le i NE STOURPORT 


systems fluids and pres- 

Accuracy of manu- 
facture ensures positive seal- 

_ ing and long trouble free life. A 
range of silicone leathers and syn- 
thetics is available for extreme 

conditions. Single items 

supplied promptly. 
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specification. 
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FORTOX FLEXIBLE 


BELLOWS protect 
machinery and exclude dirt. 


All shapes and sizes manufactured exactly to your 
New type of construction gives an 
expansion to contraction ratio of 10-1. Proto- 
type and development work a speciality. 
Mechanical leathers of all descrip- 
tions. Write today for enquiry 
forms and full details of 
our work. 


“arel Thad 


STREET 












LONDON WORKS 


BOROUGH S. E. I. 


TELEPHONE - HOP 0458 
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AUCTIONEERS & VALUERS 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 
46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone: Telegrams: 
Monarch 3422 (8 lines) Sites. London 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


B&. L. JUDSON, F.R.I.C.S., F.A.t. 

&. BEDDARD, A.j.MECH.E., F.A.L.P.A. 
M. $. CHEAVIN, F.A.I. 

G. 8. GIBBS, F.A.L.P.A, 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9 REX PLACE, LONDON, W.1. 


Telephone: HYDE PARK 8844/5/6 (3 lines) 








| FOR SALE | 


TW 


* RICHARDS” 8ft. VERTICAL BORING and 
TURNING MILL, 7ft. 3in. dia. table, two tool- 
posts on cross rail, 12 speeds, self-contained motor 
drive, 35 h.p., motor 410/3 50. Serial No. 10006. 

“ WEBSTER and BENNETT” 36in. VERTICAL 
BORING and TURNING MILL, five-station 
turret toolpost on cross rail, 12 speeds, self- 
contained motor drive, 15 h.p., 400/440/3/50 cycles 
supply. Serial No. 1078-13 

ASQUITH MODEL SCS. 7ft. SWING RADIAL 
DRILLING and TAPPING MACHINE, on 
double baseplate, No. 5 M.T. spindle, 24 spindle 
speeds, 20-745 r.p.m., motorised for 400/440/3/50 
stag supply, fitted box work table 36in. by 63in. 
by 20i 

DARL ING _ SELLERS 104in. GAP BED SS. 
and S.C. LATHE, to admit 6ft. 2in. between 
centres, spindle speeds 10-226 r.p.m., arranged for 
self-contained motor drive for 400/440/3/50 cycles 


supply. 


THO* W. WARD LTD. 








ALBION WORKS - - - SHEFFIELD 
‘Phone : 26311 ‘Grams : “ Forward.’” 
E213 o 

FOR SALE.— PHOTOGRAPHIC EQUIP- 
MENT comprising “ Barcro" Camera, Enlarger, 
three Wratten pyramid Lamps, Dryer, Washing, 
Fixing and Developing Tanks and Trays, Materials 
Cabinet, &c. Purchased 1943. Little used. 
Apply : Borough and Water Engineer, 

Town Hall, 

St. Helens. E7205 G 





METROPOLITAN-VICKERS 506 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8-1 r.p.m. 

Motor and gearbox available separately if required 


JOHN CASHMORE, LTD. 


on. 
(6 lines). 


Newport, M 
Tel. : Newport 66941 
£991 G 








THE 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 


ENGINEER 


AUCTIONEERS & VALUERS 
Established 1807 


FULLER, HORSEY 
SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 





10, LLOYD’S AVENUE, 
LONDON E.C.,3. 


Telephone: ROYAL 4861 





THIRTY-THIRD SALE. 


BY ORDER OF THE SECRETARY OF STATE 
FOR AIR. 


No. 25 MAINTENANCE UNIT, ROYAL AIR 
FORCE, HARTLEBURY, WORCESTERSHIRE. 
(4 miles fi rom Kidderminster, 11 miles from 
Worcester.) 


Nock & Joseland 


are instructed to SELL by AUCTION at the 
above Unit, on 
THURSDAY, ~ a 1958, 
at 11 a.m. 
A Large Quantity "Of" Valuable 


MISCELLANEOUS STORES 


including :— 
peta y AND EQUIPMENT. 

FOOTWEAR. 

PARACHUTES AND DINGHIES. 
PHOTOGRAPHIC EQUIPMENT. 
RADIO AND aL SPARES. 
GENERAL RES. 
VIEWINGS — 

The Lots are on View at Hartlebury on Monday, 
Tuesday and Wednesday, 2nd, 3rd and 4th June, 
1958, between the hours of 9 a.m. and 4 p.m., and on 
the morning of the Sale Day between the hours of 
8 a.m. and 11 a.m. 

Admission by Catalogue only, Price ONE SHILL- 
ING EACH (Postal Orders, NOT Stamps), which can 
be — rom the Auctioneers :— 

Nock & Joseland, Bank Buildings, Kidderminster 
(Tel., 2053 and 4211). E7178 3 








| FOR SALE 





HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING and mae PRESS, table 
18ft. by 10ft., weight 380 to 

on DOWN-STROKE “HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits 8ft. 7in. wide, 
with horizontal sliding table, weight 200 tons. 
1000-ton DOWN-STROKE PRESS by Loewy Eng., 
ram 27in. dia., bed 40in. by 48in 

650-ton DOUBLE-ACTION DRAWING PRESS, 

b A d,s ran 6in. by 6ft. 8in., with self- 


co 
MANY © OTHER HYDRAULIC PRESSES OF ALL 
REED BROTHERS (ENGINEERING), Ltd. 
R t Works, 
Woolwich Industria) Estate, 


, S.E.18. 
Telephone : Woolwich 7611/6. 
E7522 G 





TWO NEARLY NEW POWERFUL 
CRANES 


90-ton Electric Travelling Goliath Crane, 106ft. 
span, 72ft. lift, all lattice steel construction, electrics 
400 volts, 3-phase, 50 cycles. Tested by Lioyds to 
150 tons. 

35-ton Electric Portal Wharf Crane, built 1945 ; 
tons at 60ft. fixed radius, 85ft. height of lift, rail ARs 
40ft., admitting 3 lines of standard gauge track, elec- 
trics "440/3/50, with Ward-Leonard generator. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6 
E7254 a 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also ““ Romney” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in, 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details Pot 
Dept. 115, J. Thorn and Sons, Ltd., — 
Road, Bexleyheath, Kent (Tel., Bexleyheath 4 

G 


FULHAM, S.W.6 


Near Putney Bridge Station. 
Important centrally situated 


MODERN FACTORY 
PREMISES 
126 AND 128 NEW KINGS ROAD 


Vacant Floor Area 26,000 SQ. FT. 7200 sq. ft. let 
to produce £1900 p.a., the whole premises being 
leasehold with about 95 years to run at £6000 p.a. 
ground rent. 


Hampton & Sons 


will offer the above by Auction at the St. James’ 
Estate Rooms, S.W.1, on 


FRIDAY, 6th JUNE, 1958, 
at 2.30 p.m. (unless sold privately). 


Solicitors : Messrs. Joynson-Hicks & Co., Lennox 
House, Norfolk Street, London, W.C.2. Particulars 
from the Auctioneer’s offices at 6, Arlington Street, 
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a 


AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


a. 


Midland Marts Limited 


have been instructed by the War Depart- 
ment to SELL by AUCTION the 


94 SECTIONAL AND OTHER 
BUILDINGS AND EQUIPMENT 


forming 
TINGEWICK CAMP, BUCKINGHAM, 








viz., 

31 Sectional Concrete and Asbestos Huts, 

ms... Sectional Timber-Framed and Plaster Board 

uts. 

15 Sectional B.C.F. Huts. 

11 Nissen Hats. 

14 Brick Huts. 

2 Romney Huts. 

3 Sectional Timber Huts. 

TWO 1000-Galion Fuel Storage Tanks, &c., &c., 
on 

WEDNESDAY, JUNE 4th, 1958, at 12 noon. 


Catalogues may be obtained from the Auctioneers’ 
Dept. G, Market Square, Bicester, Oxon Te. 73). 
71 











London, S.W.1. (Tel. HY De Park 8222). E7203 3 935 
"@e 
By Order of the Minister of Supply 
AUCTION PROGRAMME 
Main Location Auctioneers 

May 29-30 Cooking ranges, pon- No. 1 Engineer Stores LOCKE & ENGLAND 
toons, outboard Marston, (Dept. L), 166, Parade, 
motors, lathes, Nr. Stratford on Avon, Leamington Spa. 
ware, builders’, Warwickshire. (Tel.: 2833.) 

lumbers’ and elec- 
tric equipment, etc. 

June 3-4 Machine tools, cranes M.O.S. Sub Erect. Lily J. H. NORRIS & SON 
and miscellaneous Lane, Byley, Middlewich, (Dept. L), 9, Albert 

* stores, including clo- Cheshire. (Sale at New Square, Manchester, 2. 
thing, textiles, fur- Islington Public Hall, (Tel.: Blackfriars 8373.) 
niture, canteen equip- Ancoats, Manchester.) 
ment, etc. 

June 6 Miscellaneous stores, eturned Stores Depot, FENN, WRIGHT & CO. 
including tentage, 10 Raca Hall, Colchester, (Dept. L), 146, High 
cwt. stackers, gra- Essex. Street, Colchester, Essex. 
vity rollers, tools, (Tel.: 3171.) 
building stores, etc. 

June 10-13 Vehicles, M.O.S. Storage Depot, FULLER, ORSEY, 
tools, miscellaneous Royal Arsenal, Wool- SONS & ¢ ASSELL 
stores, including :— wich, S.E.18. (Dept. L), 10, Lioyd’s 

Avenue, London, E.C.3. 

(Tel: Royal 4861.) 

Fogen 10-ton diesel platform trucks, Austin, Bedford and Ford trucks, Austin 
ana Hillman light utilities, Austin ambulances, passenger cars, motor cycles, 
Grialey automatics, high speed, combination and vertical turret lathes, 
capstan, facing and boring lathes, vertical millers, surface grinders, drilling, 
shaping, grinding and hacksawing machines, 45-ton breakdown crane, railway 
bridge components, pile driving equipment, spares for stonecruchers, diesel 
engines, locos, concrete mixers, cold store and ice-making plant, generating 
and charging sets, air compressors, radio and electrical stores, service clothing 
and footwear, cotton and linen thread, blankets, web haversacks, web equip- 
ment, canvas and rags, prismatic binoculars and compasses, theodolites, 
microscopes, levels, etc. 

June 17-18 — tools and M.O.S. Storage Depot, WALKER, WALTON & 

iscellaneous stores, Ruddington, Notts. HANSON (Dept. L), 
including M/T spares, Byard Lane, Bridlesmith 
etc. Gate, Nottingham 

(Tel. : 47271.) 
June 20 Miscellaneous stores Command Ordnance WOOLLAND, SON & 
. Ma MANICO (Dept. L), 
i, Plymouth. (Sale Kinterbury House, St 
at Kinterbury House.) Andrews Cross, Ply- 
mouth. 
(Tel.: 65356.) 
June 24 Miscellaneous stores Northern Command BARTLE & SON (Dept. 
Ordnance Sub L), 50-52, Merrion Street, 
Barlow, Nr. Selby, York- Leeds, 2. 
shire (Tel.: 20898.) 
June 26-27 Miscellaneous stores Central Qodnanes Depot, SIMMONS & SONS 
Didcot, Berks. (Dept. L), 12, Station 
Road, Reading, Berks 
(Tel.: 54025.) 

Catalogues, Is. Od. each (P.O.’s only), available only from the auctioneers shown above. 

E975 3 
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Gwynnes standard multi-stage turbine pressure pumps 
are from 13” size to 9”. Thestages vary between two and eight to 
suit the head requirements. Larger pumps or pumps with 


more stages are supplied to meet specific requirements. ' 


GWYNNES PUMPS LTD GWYN NE S Telephone - RiVerside 3682 (4 lines) 


HAMMERSMITH - LONDON W.6 P U A | P & Telegrams - Gwynne - Hammer - London 
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typical of the many BULLOWS 


Spray Booths installed in well-known 


Industrial Plants throughout 


the country. Consulting us incurs 


no obligation. 





DEPOTS AT 


13 SOUTH MOLTON 8ST - 


55A BRIDGE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 


61/63 DRURY STREET 
70 CILMOUR STREET 


LONDON, W.1 - TEL. MAYFAIR 2313 
+ DUBLIN - TEL. DUBLIN 73188/9 
* CLASCOW C.5 - TEL. SOUTH 238. 


LONG ST - WALSALL - STAFFS~ TEL. 5401 
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Giants of the West 


Sinister rumours cloud the memory of the Giant of Trebiggan. 
But with those enormous arms of his — and the robust humour , 
that was fashionable in his day — temptation must have been 
great. If he did sometimes restore his giant's strength with 

a fat baby for breakfast, the sailors he snatched from ships 
struggling past Lands End weren't always treated so 

summarily. After enjoying his joke to the full, he would 
occasionally put one back again... 


Things still have to be lifted from ships by giant strength 


and reach, but the modern J giants —the kind thatS &H 


build — are predictable j 1 creations which draw their 


energy from more humane sources. 
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These urgent considerations find a 
complete answer in the overhead handling 
systems by British MonoRail Limited of 
Chadderton, Lancs. We come in 

on points three and four 

To ensure easy rolling and trouble free 
= service wheels are mounted on precision 
ball bearings. These are practically 
dust proof and oil tight. Lubrication is 
rarely required, greatly reducing 
maintenance costs. 













fm BALL AND ROLLER BEARINGS 


are world famed for their reliability 
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™ CENTENAX 


PHOTO PRINTING UNITS 


The Centenax Copiers are non-continuous photo-printers 
designed for use in Drawing Offices where the output of 
prints is comparatively small, and other establishments where 
it is necessary for reproduction workto be Jone on the 
premises. The Centenax Copiers are designed on the unit 
principle manufactured in two sizes and may be suppiled 
complete with a stand or as a bench model. Developing units 
for either the Ammonax or the Unax process may also be 
incorporated. The copier itself is a transparent cylinder 
revolving around a battery of blue fluorescent tubes which 
orm the light source. The cover is automatically tensioned 
ring efficient contact between the original and the 
d material. A time switch controls exposures. You 
J to write for a comprehensive leaflet giving full 


G LTD. 


ESTMINSTER, S.W.! 
Inspect, Sowest, London 







































































TAKING THE HEAT FROM THE NUCLEAR REACTOR 
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Work in progress under conditions of extreme cleanliness on the top of 
the stainless steel vessel containing the fast reactor at Dounreay. The 
vessel is placed centrally in a concrete “ vault’’ containing primary 
liquid metal circuits and heat-exchangers. The vault is in turn con- 
tained in the giant steel sphere which is the well-known exterior aspect 
of Britain’s full-scale fast breeder reactor. 


A boiler-maker takes heat from a source, whether it be coal, oil, gas 
or waste by-product, and produces steam under controlled condi- 
tions. For well over a century John Thompson have done this. Now 
they also do it with nuclear reactors. For the U.K. Atomic Energy 
Authority’s full-scale experimental fast-breeder reactor at Dounreay 
they have produced the complex stainless steel reactor vessel, the 
primary liquid metal circuits and heat-exchangers and the secondary 
boiler plant complete with instrumentation and water treatment 
plant. At Berkeley, where one of Britain’s first commercial gas-cooled 
nuclear power stations is being built by the AEI - John Thompson 
Nuclear Energy Company Ltd., they are building the 1,000 ton 
reactor vessels, gas-ducting, heat-exchangers and fuel loading 
equipment 


JOHN THOMPSON LTD. WOLVERHAMPTON 


